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!AGli:NDA . FOR , TBE MEETING OF THE ADVISORY BO.ARO UlI' 
THE IMPERIAL COUNCIL OF AGRICULTURAL RE8EAKCl:I. 

, HELD AT NEW DELHI FROM THE 25'J.'Ei TO 29TH JANUARY 
'1932.' 

1. Decisions of the Governing, Body on the recommendations of the 
Advisory :Bol\rd in June 1931. 

2. (a) 'Pr<imdtion ief scientific' 'research in 'the Empire. Proposal 
f'lom the Empire Marketing Hoard. ' 

.( b ) 'J.>~QPOlIals ,froDl', the Empire Marketing Board, London, in regard 
to f~)t~r ~,c"eru:ll'" in insec~ui.~es an4 ~~ici4eB. 

3. The investigatiort' bf Indian fish poisons and 'bther lndian lforest 
productB' ifor IthErir ~nsectioidall' pl'operties~' " , 

4. Appliclltion from the Government of Madras 'for a grant of 
'Rs. 49;9S0wpr'cltd '()verli '(let-ioel ~ of 'five years !for the' Cxb!nRiun 'of werk on 
IInimal nutrrition in the Madras Presidency. ' , 

, 5.'Four:ilchemes 1rom the Indian InstittJ.te of·Science; Dangalore--
" 'A. Seh'eme for the prePa~ation of cheap synth~~ic ~a.nure,fr~m 

town refuse and waste materillIs. ' 
;, ,",'. .:1, ,\ , ' 
)3. ' SclHmlc, for .tlir cflntin\la.t~on of studies inelectr~cu1ture. 

C. Schflme for the extension, of sewage-farm investigationS with 
, .Ilpecial referenee: to,fapaya and Plant~in cultivation. 

D. Schmoe for the ('xtension of ' work on ". quality,,, in crops. 

6. Scheme for the development bf' methodology 'in rural 'l'esearch sub­
,mitted ,by the Vi!>bw~ B~arnti Instit1,lte of Rural Reconstruction, . .srini-
'ketan. ' , ' 

"/7. A,pplieationfrom :Lt.,Col" R. N. ,Chopra 'of, ,the School 'of Tropi­
,cal :r.ledjcine, Calcutta, fQr a, grant .lor ,l'~ch,in systeJllatic eotlecuon 
of medicinal plants and study of food poisons in In4~a. " , , 

8. Report of the Hemp Marketing. 'Enqui~ Officer. 

. '9: :FacilitieQ, to\" ~dvanc'ed study ~~d'l'esearch in agrU!idtura~ 'Sclence 
and' cognate pure sciences in the United Kingdom:' 1 

.10. F.roceedimgt lof • the ,Fourth MeetiDg of the Sw:gm.·Comnrittee ~ld 
Iiaa :V~e6mbel'·193L - : '. ' : , ' 

, . 
. , ; 11. S~~roe for ,an e!l()]lQm1c, enquiry ,into, the cost, of sugucaM pro­

\9uct~oP ~n, the,.UlIited! .proviJWes~,No~h ,Bihar .. lJombay. :the ,PuIijiQ ,aD.!! 
Madras .. Be;vised ,proposals for the carrying out of an enquiry into the 
cost' 01 production of sugarcane, cotton and ;rotation crops. 

12. Scheme for research work ,!OR ;the:gene!:ics J of $llgarcPe at the 
Imperial Cane-Breeding Station~ Coimbatore. 

, 13. Application frflm the Government of His Highness the Maharaja 
of Mysore for 1\ grllnt of Hs. 21,000 IIprel\d over a period ()f five years for 
the breeding of thick CIIDP'!. 



iii 

14. Scheme· for the establishment of a sugarcane research station in 
.the Punjab. 

15 •. Application from the United Pro\'inces Government for a grant 
of Rs. 1,76,810 for investigation into various problems of sugar industry 
in the United Provinces. 

" '16. Schemes of research on sugarcane in the Madras Presidency :-

(a) Scheme submitted by the Madras Agticultural Department. 
(b) SchemE' Rubmitted by lIr. A. R. Srinivasa Rao. 

17. Scheme for a research and Testing station for the indigenous 
system of gur and sugar manufacture d1'8WD up by the Sugar Techno-
.logist, . Imperial Council of Agricultural Research.. Itt 

18. Sugarcane Insect Pests (including the earriers of posaic) acheme 
for w~rk atPnsa. 

, 19. RePort of the third meeting of the Locust Committee-proposals 
for future research. 

.20. Proceedings of the }t~irst and Second Meetings of the Indian Oil 
Crushing Industry Committee appointed by the Imperial Council of Agri­
cultural Research. 

21. Propol'1ahl for the estRblishment of a Bureau of Information and 
Statistics and the appointment of Central Committee for oil.aeeds. 

, I; im. -Application from the Government or Bengal for the appointment 
of a cigar curing and blcnding expert for India and specially for. Madras, 
Benga:l and Burma. 

23. Marketing of .. Agricultural Pr<JCiuce. 
24. Schemc for thE' imprm'ement of castor crop in India submitted by 

the Government of H. E. H. the Nizam. (Report of Committee). 
. . . 25. Report of the' Sub-Committee on the acherne for the establishment 

of an AgriculturaiIJ Reliiearch Station at Risalewala (near Lyallpur) for 
the water reql1irementR of crops. 

26. Report of the It'nuls Sub-Committee. 
·27 •. Report of the .Sub-Committee on the scheme for experimental . work on evolution of mRchinery' for thre.shing and cleaning wheat' in ·tbe 

Punjab. 
1,': 28. Classification of research schemM 1'OOOmlnended by the Advisory 
Board into cias&E's according to importance and urgency in' view of. finan­
cial position. 
, .. 29 . .Appointment' of. llr. Kartba for six months tl) compile stdtistica 

'showing the 'comparative efficiency of the different feeding scales adopted 
. in !h'e military dlliries Rnll of the effects of disease' and other necessary 
factors on dairying efficimcy;' 

30. Resolutions by Mr. K. Hewlett. 



PROCEEDINGS OF THE MEETING OF THE ADVISORY BOAKIJ 
OF THE IMPERIAL COUNCIL OF AGRICULTURAL R.I!.l­
SEARCH HELD AT NEW DELHI ON MONDAY, 'THE 25TH 

,JANUARY 1932. 

The following were present :-

'1. Diwan Bahadur Sir T., VIJUARAGIIAVACHABYA, Chairman. 

2 Rao B~adur D. ANAND .. Ji~AO GARU. 

3: Mr: A; p. BI.ASCHECIC. 

4. Dr. LESLIl!l COLEMAN. 

5. l\lr. G. K. DxvADHAR. 

6. Mr. It S. FINLOW. 

i. Dr.AI..O. FORSTER. 

8. Dr. N. N. GANGULEE. 
,: , : ' . 

,9. Major-GeneraIJ; D. GRAHAlII. 

10. Mr. K:}IEWLETT. 

11. Mr. NIZAJIl-UD-DIN HYDF.R 

12 .. Mr. P. J. KERR. 

13: Mr.T. F. MAIN. 

14. Dr. W. McRAE. 

15. Mr. N. C: MEH'rA. 

16. Mr. D. MILNE. 

17. Colonel A. OLVER. 

18. Mr. 'f.' F. QUIRKE. 

19. Mr. D. R. SETm. 

20. Mr. G. T. TAIT. 
21. Mr. F. WARE, 

Mr. M. S. A. HYDARI, Secretary . 
. The following attended' as Visitors :0-

1. Dr. S.P. AGHARKAR. 

2~ Mr. MiLLER BROwNLut. 
3., The Hon'ble Major-Gen~ral i W.D. MEOAW. 

4. Mr. R. C.' SmvAsTAvA, 

5. Prof. V. SUllRAHMANyAN. 

, The meeting lasted from 11 A.M. to 1 P.lII, and adj8urned t.ill10-30 A.lII. 
"on the 26th J annary to allow the 1:iubo-Committ.ee on the scheme for the 
establishment of an Agricultural Research Station at Risalewala (near 
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LyaD.p1l1') ;for' \vork on 'the water requirements of crops to meet in the 
afternoon. . 

?' Decisions ~fthe Governing Body 011 tAe recommimdatiom of the 
Advl.eory Board In June 1931. (Subject Nfl. 1 of tlte Agenda). Ap. 
pendix I).-Noted. 

3. The Board considt'l'ed the four scheme,s submitted by the In(ilan 
Insti'tdteof Science, B:mgliJore (Item 5 'of the Age1lda). . 

(i) Item 5 (a). (Appendix lI).-Scheme for the preptU'ation 0/ 
cheap sYnt~tic mamtre from town refuse and ,waste omattrials.-Dr. Forster 
introduced the 8Ch~e which was also explained by Prof. Subrahmanyan 
l1lJj(fur whose direction the o1cheme would be 'conducted at the Indian Insti­
tute. Dr. Coleman while supporting the scheme drew atteIrtion to the 
work of Dr. Fowler in this connection .and referred to the effor;ta now 
being made by a Committee under his chairmanship to adapt the results 
obtained by Dr. Fowler to the disposal of sewage in MY80re City. He 
stressed the importance of! collaboration in :thiswork 'between the Indian 
Institute and the MY80re Committee. The fact that work was being carried 
on at two centres so close to one another without one knowing what the other 
was doing pointed It moral for the rest 'of 'India ; he felt 'OODvinced that, 
on flnquiry, it would be found that a great deal of money was .being ",asted 
in India through lack of co-ordination of scientific work on similar pro­
blems. Dr. F.()Il'ster and Prof. Subrahmanyan ,both &l!8ured the Board 
that there wall no idea of ignoring Dr. Fowler's work-in fact the scheme 
of research now proposed WIIB based on the latter's work. Nor was there 
any danger of ovcrlapping, as Dr. Fowlcr was a tncmber of the Council 
of the Institute and would doubtless keep himself in close touch with thIS 
piece of rel!earch, if sanctioned. The importance of collaboration in 
scientific effort in Inrlia was also stresscd by several speakers, notably 
Dr. Gangulec, Mr. Milne and Mr. Mehta. The last mentioned referred to 
a proposal he had a:1ready made to the Council in another conne~ion that 
research programmes of Provincial Departments of Agriculture should 
be collated and circulated by the Council. He also pointed' out the im­
portance of suitable personnel in the conduct of any piece of -research 
Viewed from that aspect everything waa in favour of this rescarch being 
conducted at the Indian Institute, whellC a highly, trained staff WollS avaH-"1 able. Mr. Quirke anrl Mr. Hevadhar suggestcd that thc scheme should be 
referred back for eliciting information as to what 'was being done in this 
. connection in othe~ provinces.:. . , 

In the result tile Board recommended the scheme for sanction •. 

(ii) Item 5 (b). (Appendix Ill) .-Scheme for the ccmtinuation of 
studies in eZectro-culture.-Dr. Forster in introducing the scheme stated 
that the Institute had already spent Rs. 2,000 of its own money on this work 
which held out great possibilities for the improvement of agriculture. Dr. 
Gangulee doubted whether in the present state of' India's development 
electro-culture was of much praetical importance, an opinion with which 
Mr. Sethi agreed. Prof. Subrahmanyan replied' that these studies ~ad 
already bcen rccog1iisec:l by' mlch 'inlltitutions as the Institute of BrewJDg 
and RQthamsted R~ being of practical importance, and he was supported 
in his view by Mr. Mchta who referred to the valuable work of Dr. 
Nehru in the United Provinces. Dr. Nehru, he said, had demollstrated 



tha~, fot ~xample, treatment of seeds by eleC!tricity erisured greater resist. 
ance to d.iseaRcs lU' tluch seed'J ; but he agreed with Professor Agharkar 
that. while Dr. Nchrll'l1 results were very impOrtant, they required to be 
repeated nnder accurate laiboratol')" eonditions and that the scheme 8\1b., 
mitted' by Professor'Subrahwanyan W88 a step in the right. direction. .Mr. 
Mehta added' that In tlte' Unit ea· Provinces at' oIlnyrate electricity coUld' be 
made available for agricultural operations to a' considerable 'extent; as 
nearly half of thnt province, could now be served with: POW6l". Colonel 
OlVer SOlll1ded a note -of' wltrnihg' rt'gartliDgJ tlte contt'action' of the funds, 
at the disposal of the Council and, the consequent necessity of, limiting 
grants henceforward to scheme:;; of real importance. Dr. Forster replied 
that it was difficult to say at the outset' which of several different schemes' 
or researeh wouldyieldresults of greater importanco and that in any case 
the function of this :Board was to shroff schemes' of research from the 
scientifiC poiDt of view' lliaving therquestion of allocation of funds totbe 
Governing Body of the CouncIl. 

The Board did not, however, !lee its way to recommend the scheme 
for SAnction'. . 

(iii) Item 5 (c)~ (AppeitdixIV) ...... Scheme for lhe ezt6tlSitna of sewag&o 
farm investigations with special' re[erefic8 tD PaprJYa. a"d Plo/'If~ eaUi­
vati01l.-Subject to the J'll~viso that' attempts should be made to· ascertaiq 
what work', if any; \\'a" being: conducted I in. this' direction at centres such 
as l\Jysore. NlIgpur, Poona, ere., where thllrc were, sewage farms in exist­
ance, the Boord recommended' the scheme for sanction. 

\ > ", • 

(w), It~m'5 (d)~ (Appendiz V).-8cheme lor the extension of work on 
""quality,'" i,. crops.-Dr. Gangulee and Dr. Coleman refetted' to' the 
work- of Colbnel; l[a(:Can·i~n. and Mr. Viswanatlt in tIllS connection and 
I;u~gested tile nl-ed for collahoration between the different workcrs on the, 
suhjellt. Obtaining from Dr. Forster tile Q.<;surance that'thill matter would 
as herretOforo r.ontinue to be- kcpt in minrl and, subject to the proviso that 
tho' work. 'Wonld' be restricted- to one definite crop, I1aJI¥!'1., 'tice, the Board 
recommended tho IICheme. for, S6D.ction. , ' 

4. Application from Lt.-Col: R; N. Chopra of the· Sohoolo{ Tf'fJpt.. 
('at Medicine, Calcutta, fnr a graft' fo,,' r'eseGre1&in sYstefltatin ('oUection 0/ 
fnedicinal plants and study of food polsOflS i" India. (Subject No. '1 of the 
Agenda) (A,'ppendir Vn.-The Chairman aDDounlled that Colonel Chopra 

, was nnavoidably' provP.Dted' ftdm attending the melrting. of the, Board _ to 
. e:s:plain the scheme. but invited membera all,the sarne to comment upon 
it on, the information' contained in the papers' circulated, already. Mr. 
Mehta' said that the problem of the systematic cultivation of medicinal 
plants was taken up in Hie United Provincses several years ago and during 
thc War years culth'aturs made considerable ' profit by the cultivation of 

i such plant'!. With tll" return of normal peace eonditions the problem 
which was,chiefly. an economic one was-how til g~(lultivators to grow the. 
right varieties of me die ina 1 plants; an/t"it\Vr.s' to th!.! economic side of 
the question which he would like Colonel Chopr&j whose- scheme"he sup~ 
ported, to pR\" plU'llmount importance. Mr. :!\rilne suggested that Colonel 
Chopra should get into touch with the Forest as well as with the Agricul­
tural'DepartDlent!'!. Mr. Ware pointed to the need for collabol'1ltion of 
tile Veterinary Departments also in so far as the study of food poisons 
was concrrned. ?tlr. Blaschook while supporting the scheme, wall.of the 



4. 

opinion that the staff proposed WII8 not sufficient to undertake work on 
such !1 ~. front ~ in~ca.ted by Colonel Chopra. S~ from his 
experience m the utilisation of miDor fore\it produce, he suggested that 
work should he concentrated on a few plants. Dr. Agharkar doubted the 
suitability of Calcutta for thiIJ research as mOilt of the medicinal planta 
were AIl'iru: plants ~d J'e9~ a temp~ate Or a ~ld climate for pro­
per cultivation. In his oplDlon ths question of working up the cultivation 
of medicinal plants in India was largely a quEStion of organisation. 
General Megaw who was invited by the Chairman to give his views said 
tha~ the scheme was very d'esirable in itself especially as giving an oppor­
tunity of linking up medical with agricultural and veterinary research. 
Nor had he any doubts 3S tl) Colonel Chopra's competence to undertake 
the enquiry. In view, however, of his already heavy duties as Profe'JSOr 
and as Director of other research enquiries, he doubted whether Colonel 
Chopra would be· able to devote adequate attention to this new line of 
enquiry. While he had no desire whatever to dissuade the Board from 
recommending the present scheme Cor- sanction, he would prefer a more 
c:omprehensive scheme being worked out in collaboration with the various 
interests concerned, such R!I the Forest, A"fPl'icultural, Botanical and Vete.­
rinary Departments. Dr. Coleman informed the Board that in MY80re 
the Medical and tJie ForM DepartmentAl were co-operating in thill work. 
He was afraid that tne mle Botanist provided foq the scheme would not 
be able to do much of value and felt that tbis survey work would have 
to be carried out by officers of the local departments, Forest or otherwise. 
In Dr. Forster's opinion the chemical part of the scheme was defective. 
One chemist gctting as low a pay as RB. 250 to RB. 350 per ,month with 
two untrained laboratory assistants would not turn out satisfacrtory work. 
Whatever chemical work Dr. Chopra required to be done would be better 
done jf he refl.'rrea it to nn Institute where proper facilities for the cOn­
duct of such work were available, such as the Debra Dun Forest Research 
Institute, the Indian Institute of Science or any University where there 
was a good chemical side. <hneral Graham, while paying a tribute to 
Colonel Chopra's eminence as a research worker, referred to the criticisms 
he had made to Mr. Burt on the original scheme as far back as the middle 
of ] 930. Fo)' example, no pro(Jo8'1.IlI. for plant growing were included in 
this piece of ~sl.'areb, nor at that time had there been any immediate co­
ordination of the proposed work with that of the Botanical Survey. He 
had then suggested that, if the proposals were better defined and perhaps 
narrowed down somewhat, the scheme could be supported prima facie. 

"jMr. Devadhar 8llpported on the grounds of promotion of indigl.'nous in­
dustries and swadeshi enterprise and economy. It wou,ld create great 
activity in the Forest Departments of various provinces thus checking 
considerably the pl"e8Cnt ~ drain' in this dirl.'ction as stated by Colonel 
Chopra in hiB note on tJie sub~ect. ~t tbis stag~ the ~hnirman Jmggested 
that as several memben had raIsed points of enqwry whIch Colonel Cho,?r8 
alone could satisfaetorily deal with, the Board might defer consiclera~lOn 
of this scheme till Colonel Chopra coulcl attend and reply to the POInts 
raised: The Board agreed. 

M. S. A.. HYDARI, 

Sec,.etan!. 

25th JanulJf'1j 19t12. 



PROCEli:DINGS OF TIlE MEETING OF THE ADVISORY nUAH!) 
OF TIlE IMPERIAL COUNCIL OF AGRICULTURAL KJl:­
SKARCH HELD AT NEW DELHI ON TUKSDAY, THil 26Tu 
JANUARY 1932. 

The followin~ were present :-

1. Diwan Bahadur Sir T. VLJAYARAOHAVACBARYA, Chairman • 

• 2. Rao Bahadur D. ANANDA RAo GAHu. 

3. Mr. A. D. BLASCBECK. 

4. Dr. LESLIE COl-EXAN. 

5. Mr., G. K. DEVADBAR. 

6. l\lr . .\t. S. FUlI.ow. 
7. Dr. M. O. FORSTER. 

8. Dr. N. N. GUGULEB. 

9. Major-General J. D. GRAHAM. 

10. Mr. K. HEWLETT. 

11. l\Ir. NIZAM-UD-DIN HYDER. 

12. Mr. P. J. KERB. 
13, l\lr. T. F. l\u~. 
14. Dr. W. McRAE. 
15. Mr. N. C. MEH·fA. 
16. Mr. D. MlLNE. 

11. Colonel A. OLVF..R. 

18. l\lr. F. J. hYMEN. 

19. Mr. T. F. QUIBKE. 
20. Major P. B. RILEY. 

21. l\lr. D. R. SETm. 
22. Mr. G. T. TAlT. 

23. Mr. F. WARE. 

Mr. M. S. A. HYDABI, SecrBtary. 

The following attended as Visitors:-
1. Dr. S. P. AGBARKAB.. 

2. Mr. R. C. SRIVASTAVA. 

3. Professor V. SURRABloUNYAN. 

4. llr. V. R. TAHB.&NE. 

The meeting lasted frOID 10-30 a.m. to' 1.·10 p~m., and adjourned till 
10-30 a.m. on the 27th January to allow the' Sub-Committee OD Fruit 
~ehemes to meet in the afternoon. 

LUOAB -B 
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2. Scheme for the det·elopment of methodology in r1tral research. sub­
mitted. by the Vishwa Bharati Institute of Rural Reconstrucito1l, S";nike­
tan. (Subject No. '6 of the Agenda). (AppendiJ VU).-Mr. Finlow in­
troduced the scheme. Dr. Gangule(' 8ugge::;ted that in the present depressed 
state of the Council's finances the Advisory Board should recommend that 
the Council should bear the cost of one as!!istant for statistical work leaving 
the rest of the expenditure to be borne by the Institute. This would be 
a mark of good-will on the part of the Council towards the Institute. 
Several members were of opinion that if the Council gave a grant to 
the Institute at aU, it !>houid not be of the trifling nature 8Ug~ted·. 
Other; members also pointed ro the need for some kind of supervision over 
the scheme by the eCOnOmL'lt whom the Council proposed to appoint in 
connection with Hie proposal for an economic enquiry into the cost of 
sugarcane cultivation. :Mr. Nizam-nd-Din Hyder agreed that this would 
be desirable. Dr. Ameer Ali was a very capable young man who had 
l,een trained under him, . but the latter would himself appreciate the 
guidance of an exeerienced economist. 

In the result the Board agreed to recommend the scheme for sano­
tion on the following conditions:-

(i) That the Council and' the Institute should share in the expen. 
diture on a 50 : 50 basis, and 

(ii) that the work would be under tIle general supervision of the 
Council's economist when and if lIuch a post was created. 

3. Report of the Hemp Marketing Enq1tiry OjJicer.-(SUbjecf No.8 fJ/ 
the Agenda). (Appendix VUI).-Mr. l\nInl" suggested that a small com­
mittee representative of all the interests concerned! should consider the 
report, whose publication should in the meantime be deferred. Messrs. 
Plymen. Finlow and Mehta were however of the opinion that the report 
should be released immediately for publication, it bei~ made clear that 
the stat.ements c'ontained in it were not made under the authority of the 
Council and thnt the whole report would be examined by a representative 
Committee. Dr. Gangulee suggested that the report should show on its 
cover that it waq issued llDder the auspi('.e~ of the Council. As it W'HS, there 
was nothing to differentiate it from any ordinary Government publication. 
The report itself he criticised as not bping: eOlflprehenllive enongh. Mr. 
Sabnis, for example. did not deal with the question as to why RURsian and 
Italian hemp was ousting: Indian hemp in the European market. Dr. 
Forster said. that'Dr. G:mgulr (> was p.~king for too much. The report was 
not intended to b-e the final word! upon the subject, but rather a '1tarting 
point Rnd a basis for further enquiries. He felt su~ that it would resuJt 
in a good deal of V1I1U8hl~ discus,'Iions and Wl18 for that rea ROn in favour 
of its immediate publit'lltion. Mr. Mehta. said that Mr. Sabnis was not 
an economist, but an 8'!1"ieultnrist, and' it was to the 8f!ricultural side of 
the question that Ur. Sabn:s bad ri!!htly devoted himself. It would now 
be the function of et'onomit'lt'l to do tlleir o;;hare of the enquiry. Mr. Plymen 
in supporting Mr. ~Iebtll t'('f(>rred to the very great difficulty of extract­
ing information Il:bout mllrl\eting of hemp from the trade intel'leRts ~on­
cerned and he desired that Mr. Sabnir.' report should be publislled as 
sbo~ the defects on the agricultural side' which may induce t.be tr~d.e 
interests eoncern<,d to ('orne forwal'd with a statt"Dlent (\, marketmg d~ 
enIties. 
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In the result the Board agreed that thp report should be released for 
publication immcdiately with a notice that thc Council accepted no respon­
sibility for the stlltcmc'JIU: contained therein ; lind also that a committee 
of about nine members repre<;entative of all the interests concerned be 
nominated hy the Chairman of the Board to examine the report with a 
view to recommending such action thereon as the committee may consider 
necessary. In this connection Mr. Devad'har suggested in the light of 
what Mr. Sabnis bas stated in his Report on page 37 that one of the nine 
membcrs that would go to constitute should be a worker in the co-opera­
tive field 88 co-operative societies formed for this purpose would enable 
the hemp growers to secure t.oe highest possible pecuniary benefit to them­
selves from this trade. 

4. Facilities for advanced study and research .m agricultural science 
and cognate pure sciences -in the United Kingdom. (Subject No.9 of Ihe 
Agenda). (Appendix IX).-The Board had no suggestions to make in 
respect of the English volume. Messrs. Hyder Coleman and Forster on 
behalf of the Nizam's Government, thp Mysore Government and the Indian 
Institute of Science, Bangalore, reb-pectively, suggested that in preparmg 
the Indian vohune, information llhould be asked for from the Hyderabad 
and Mysore Departments o)f Agriculture and from the Indian Institute of 
Science. Thc Chairman notf~d this suggestion and the Board passed on to 
the consideration of the next subject. 

5. Proceedings of the f01trth meeting of the Sugar Committee held in 
December 1931 (Subject No. 10 of tlte Agenda). I (Appendiz X).-Thcse 
were noted. 

6. Scheme for research work on the genetics of sugarcane at the Im­
perial Cane-BreedNng Station, Coimbatore. (Subject No. 12 of tke Agenda). 
(Appendiz XI).-Mr. Srivastava commended the scheme to the favour­
able consideration of the Advisory Board as being both useful and modest 
in respcct of expenditure. 'l'he Board recommended the scheme for sanc­
tion. 

7. Application from the Government· of His Highness tlte Maharaja 
of Mysore for a grant of Rs. 21,000 spread 01'61' a period of five years for 
the breedling of thick canes. (Subject No. 13 of the Agenda). (Appendix 
XII).-Dr . . {;olcman in introducing the scheme said that Mysore had a 
notable record in the matter of research in cane breeding for the cultiva­
tion of whieh Mysore W'M climatically well suited. In fact climatie con­
ditions in Mysol'e were veJrY similar to those in those parts of Java where 
the breeding operations of the East Java Sugar Exper,iment Station are 
now being carried on, viz.,. the Malang Plateau. The scheme under con­
sideI'lation, if recommenderl, would afford much needed assistance to Dr. 
Badami the lfysore Economic Botanist, to continue in a more systematic 
manncr'the work 11 hich he was already doing on cane 88 part of his other 

. work. In Mysore improved canes bad I!pread over half the total sugar­
cane area and had even been exported outside MYsore. Dr. Coleman 
wished it clearly to be understood that they did not in any way desire to 
compete with the work of the Impedal Sugarcane Station at Coimbatore 
with whom their policy was one of co-operation and not competition- .Mr. 
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Yain supported the scheme a8 being of definite utility to Bombay which W81 
unsuitable for breeding. ThPy had therefore to depend on Madras and 
Myso~e. and thE.'y had alrcady imported several canes including the very 
prolllliilDg H. 19.320 from the latter place. Mr. Devadhar supported the 
scheme as it was to help the sugar indllBtry in the Bombay Presidency. 

After se"eral uther members had spoken in support the Board re. 
commended the scheme for sanction. ' 

• 
8. Scheme /0,. tlte esiC!blisAmen' 0/ a sugarcane re8earch dation in tlte 

PUfljab.-(Subjecl No. 14 of flu Agenda). (Appendiz XlII).-Dr. 
Gangulee enquired as to the nature of work the Sugarcane Specialist 
wouLd have to do and also why the proposed salary of R&. 2;)0-2;).-i)UO 
for him was fixed on a higher scale than in the Mysore scheme. Mr. l\lilne 
expla·ined: that. the SI){!ciali6t would be in. charge of the scheme. His salary 
had. been fixed after taking into considt!ration the amount nece88ary for 
attraeting a suitable man. Dr. Coleman exp.lained that in MyROre the 
general scale of salaries WIIS lower than in British India. The Sugarcane 
Specialist in MY!lOre would be placed under some superior officer, 10 that 
a man with less expcril'ncl' would be suffident. Dr. Gangulee Willi however 
not satisfied and expressed thr opinion that. both the men in Myllore sa 
well as in the Punjab should be paid the lame slllary by tho Imperial 
Council of Agricultural Research; if the Punjab Government were un­
able to secure the services of a suitable man at this salary they were at. 
liberty to pay mor,e from their own ;budget. 

Mr. Main pointl'd vut the necessity for ('o-ordination between the four 
schemes and statl'd that the hoply given by 1\Ir. Burt to the Sugar Com­
mittee " that these schemes were the result of· our previous decision to have 
a chain of research stations in the main sugarcane belt " did not sati!lfy 
him. He considered that there should be co-ordination in selecting the 
type of work which p.ach pr(,vinc'e ",htluld undertake so that there may be 
no unnecessary rluplication. 1\1r. l\lilnt' eonsidC'red that it wnll not pOlt!lible 
to co-ordinate 'Work in fhic; manner, although the pooling of results obtain­
ed was not nnly feasible but desirabl~. 

l\Ir. Plym('lu said thnt on the sml.'.ll salarieJ proposed it woulJ. be diffi­
cult to get Mlihlbly qualified staff and that the Punjab Government should 
arrange for suitable technical staff from Lyallpur or elsewhere. He also 
considered. that the problem on the technological aide was aD all-India one 
and there was necessity fIor co-ordination in respect of this. llr. Mehta 
pointed! out that the Sugar Tl'chnologist would function 8.11 the co-ordinat­
ing agent on the technological side and on the agricultural side the Coim­
batore station would perform the same function, as the testing work at 
the proposed research stations would be confined to the Coimbatore 
Tarietits. Dr. Gangulee said that if the work of the research atations 
was to he confined ttl testing only and there WIIB to be no breeding work, 
there was no nE'Cessity for the technical and chemical staff provided for 
in the schemes and-that all ihe schemes should therefore be referred baclc 
to the Sugar Committee for rf!(·onsideration. Mr. Sethi pointed out that 
the North Bihar RCheme which had already been sanctioned was also for 
providing a purely testing statIOn and the salary of the Specialist for tba.t 
station \Vas "Iso Rs. 350. In Northern India it \\as difficult to get a suit­
able man on a lower salary. Dr. Subr/lhmanyan considered that unIesa 
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there w'as co-ordination, tbp!"C was bound to be ,duplication' of work and! it 
would also be difficult to compare thc work done "t the different stations. 
He lIu~gested that there '!honld be some provision for collecting all the in­
formabon at one plnce as was being d.one in foreign countries. :Mr. :Milne 
agreed that collaboration was necessary in so far as the collection of data 
in' one place was concerned,. Mr. Mehta pointed out that Dr. Subrah­
manyan's point did not arise as the schemes provided for testing the 
Coimbatore seedling canes under local conditions obtaining in different 
parts of the country. As regards the standardisation of pay he con­
sidered that this might be left to the Vice-Chairman. The agricultural 
aspect of the work would be definitely under Mr. Venkataraman, who 
would be sending out the seedlings. Mr. Plymen said that if these were 
to be only testing stations the work should properly be done by the pro­
vincial departments of agriculture. Dr. McRae considered that thc 
problems were of local importance and should be dealt with by local 
I1cientists. Mr. Milne supported this view but added that the provincial 
departments had no spare staff which they could put on this work. 

Dr. Gangulee at this ortage formally moved thc following amendment 
which WIIS xeeondcd b~· Mr. Main . 

.. HecOJnmendoed tha.t the three sugarcane schemes for the North of 
India covercd by items Nos. 14, 15 l1nd 17 of the Agenda be referred back 
to the Sugar Committee for co-ordination with special reference to the 
definition of problems and allotment of work." 

l\Ir. :Mehta opposeo the amendment saying that Bombay and Bihar 
had already receivcd grant!: for exactly similar wOJ:k and it would be un­
fair to the other proviuces to refuse thc grant to them. 1\1r. Srivastava 
pointed out that co-orilinntion, on which so Dlnch stress had beeu laid, 
could be of two kimls-firstlY-Qne ccntraF authority prescribing and 
contl'olIin~ till' work of the stations ill all the technicnl details, e.g., the 
selection of prohlems Rnd the mannel' of conducting the researches. He 
considered that cO-Ol'dilla tion of this kind was not provided for and was 
in fact not required. Secondly, co-ordination might be in the sense of 
pooling the informa.tion Rvailablc at tbe differcnt stations. Such co­
ordination was desirablc and was provided for by the Imperial Council 
of Agricultural Research which acted as a clearing house in such matters. 
Mr. Finlow empba'lised the .importance of 'lcparating the technological 
work from the Punjab scheme. Mr. Sethi supported this view. Rao 
Bahadur Ananda Rao considered that, if the main work at this station 
was confined to a testing of seedling canes from Coimbatore, there was no 
need for a sugarcane specialist as a cheaper man could manage 
the work. He, however, thought that the scheme need not be 
ref,crflCd back to the Sugar Committee on the score of want of 
collaboration. What WIIS required, he thought, was to define the kind 
of collaboration that was needed. Dr. Agharkar said that testing seedling 
canes was an all-India matter but manufacturing of g'Ur was of local 
importance and therefore the two should be separated. Dr. McRae how­
ever differed from tliis view and considel1ed! that seed testing was a 
strictly local problem. Mr. Srivastava pointed out that the provision 
made in the schemes for g'Ur and sugar making was on a very limited 
scale and it was not so much for carrying on research in the gur making 
indu&fry as to utilise the facilities available for converting the sugarcane 
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which was cultivated for experimental purposes into a saleable product. 
Mr. Milne supported this. 

As. Dr. Gungulee', amendment referred to items Nos. 14, 15 and 17, 
the Chairman ruled that it should be taken up after the remnining two 
items Nos. 15 and 17, had been discussed. 

26th. January 1932. 

M. S. A. HYDARI, 
Sec,.eta,·y. 
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PROCEEDINGS OF THE.MEETING OF THE ADVISORY BOARD 
OF THE IMPERIAL COUNCIL OF AGRICULTURAL RE­
SEARCH HELD AT NEW DELHI ON WEDNESDAY, THE 27Tli 

JANUARY 1932. 

Thc following were present :-
1. Diwan Bahadur Sir T. VIJAYARAOHAVACHABYA, Chairman. 
2. Rao Bahadur D. ANANDA RAO GARU. 
3. Mr. G. D. BLASCBECK. 
4. Dr. LESLIE COLEMAN. 
5. Mr. G. K. DEVADHAB. 
6. Mr. R. S. FINLOW. 

7. Dr. 1\1. O. FORSTER. 
8. Dr. N. N. GANGULEE. 
9. Major-General J. D. GRAHAM. 
10. Mr. K. HEWLETT. 
11. Mr. NIZAM-UD-DIN HYDER. 

12. Mr. P. J. KERR. 

13. Mr. T. F. lLuN. 
14. Dr. W. McRAE. 
15. l\Ir. N. C. MEHTA.. 
16. Mr. D. MILNE. 

17. Colonel A. OLVER. 
18. Mr. F. J. PLYMEN. 
19. Mr. T. F. QUIRKE. 
~O. :Major P.. B. RILEY. 
21. ~Ir. D. R. SETHI. 

22. Mr. G. T. TAIT. 
23. Mr. F. WARE. 

Mr. M. S. A. HYDARI, Secretary. 
The following attended as Visitors :-

1. Dr. S. P. AGHARKAB. 

2. Mr. R. C. SRIVASTAVA. 

3. Prof. V. SUBRABMANYAN. 

2. Application from the United Provinces Governmenl for II grant of 
Rs. 1,76.810 for investigation into various probZems of sugar industry in tke 
l:'/1o:·ted Prwinces. (Subject-No. 15 of the Agenda). (Appendix XlV).­
Mr. ?I;ehta in introducing the scheme explained that it consisted of three 
parts, namely, the Agricultural, . Technological and Economic. The Eco­
nomic part had now been absorbed in item No. 11 relating to the scheme 
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for' ~coll~mic: enquiry into; the cost of sugarcane production. The Tech­
nological part, ·according, to Mr. ,Mehta, was on a very modest scale, 1&8 

th.e 11ctt (lXpellditure .inYQlved amounted to only Us. 4,250. As regards the 
Agricnltut·aJ side it was explained that this was on linea similar to those 
of the Punjab scheme, but was on a more modest scale. Mr. Srivastava 
referred to the Technological side of the scheme and explained that if 
the work was done by the Sugar Technologist onder his scheme for a Re­
search and Testi:iJ.gstation, the Research Council would have to bear the 
full cost of Rs. 17,000, whereas if the scheme of the United Provinces Gov­
crnment wat! sanctioned only a quarter of this amount would have to be 
paid by the Research Council. Dr. Gangulee considered that this scheruc 
was subject to the same objections as the funjab scheme. The scope of 
work WIIS not confined to the testing of St'ecllings only, but extended to 
manuri;,l experiments and to the whole gamut of the questions of sugar­
eane agriculture. He emphasized that the problems to be stodied were 
110t snfficiently well-defined. On the Technological side the scheme appear­
ed to aim at demonstration work in connection with the ose of hydro­
electric !)ower instead of carrying on any fundamental research. Dr. 
Agharkar referred to agricultural work described under sub-heading (c), 
namely, Physiological and Chemical investigations and considered that 
the work was of too wide a nature, Mr. Mehta explained that the Sob­
CODlmittee had not sanctioned this part of the programme and that the 
physiological and chemical work had therefore been omitted. Mr. Sethi 
l'eferring to the salaries of staff considered the scale of pay to be high. 
On the Technological side he recommended that the work ahould be 
transf.erred to the Sugar Techonolgist. Mr. Devadhar enquired to what 
extent was the Co-operative Departmental machinery utilized in the 
scheme as m~ntioned in the paper by the mover and further wanted to know 
what kind of help was rendered to the Department of Industriell. 
Mr, Mehta explained that the Technological work would be under the 
Sugar Technologist. The Irrigation Department, United Provinces, would 
bear the expenses of making electric connections and fitting up the machi­
ncry. As regard.'! the staff he stated that-. the Economic Botanist to the 
United Provinces Government, who was now stationed at Shahjahanpor, 
has also to look after the work of the Rice Scheme which was locatl'd at a 
distancc of over 100 miles from Sha1Jjahanpor and it would be difficult 
for him to give sufficient attention to the sugarcane scheme also. 

In reply to Mr. Main's enquiry if the United Provinces Government 
had agreed to take back the plant and,. pay 75 per cent. of the cost, 
Mr. Mehta stated that this had been agreed to. Dr. Coleman considered 
that the scheme was top heavy and suffered from the same defects as th., 
Punjab scheme and should therefore be reconmd,ered. In reply to 
Mr. }<'inlow, l\Ir. ~Srivastava explained that the technological work Wa.tl 

not purc demonstration, but consisted of experiments in the adaptation of 
hydro-electric power .for sugar-making and later on the demonstration of 
the plant so perfected. In the end Dr. Gangulee moved his amendment, 
which was seconded by Mr. Main, that" The three sugarcane schemes for 

,the North 'India covered by items Nos. 14, 15 and 17 of the agenda bP. 
refel'red back to the Su/?ar Committee for co-ordination with special refer-

, e.uce to the definition of problems and allotment of work". 

: , The Chairman ruled that the amendment should be taken up alrer 
item No; 17' had' been discussed. ' 
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3. Scheme fo,. a Resea,.ch and Testing station fv,. the indigenous 'Y'­
tem of g'lU' and 1U{}at' Manufacture. (Subject No. 17 of the Agellda). 
(Appendix XV).-The scheme was introduced by Mr. Srivastava, who 
after explaining its .lDain features, emphasized that it was of an all-Intlia 
importance liS there was great demand all over the country for small scale 
plants for sugar and gu,. making and that if these were not provided, 
sugarcane cultivation would receive a severe set back. He also added that 
the I1ctual Jlett cost of the scheme was likely to be appreciably I!malll'r 
than that "tated, as on completion of the work the machinery, buildings 
and other material would be disposed of which should result in substan­
tial recoveries. IIe finally added that the present scheme was intended to 
take It comprehensive view of the entire problem of the indigenous industry 
and 88 such deserved the support of the Board. 

Mr. Finlow supporting the scheme considered it to be of great im­
portance 88 without suitable means for dealing with the sugarcane crop 
thc cultivation of cane would be seriously affected. :Mr. Main agreed in 
regard to the importance of the work covered by the scheme, 'but enquired 
as to why it could not be amalgamated with work at Cawnpore for which 
the Council bad already given a grant. He also stated that as the Sugar 
Technologist will not remain at the proposed research station all the time, 
the Chemist and Engineer provided in the scheme should be of a better 
type. Dr. Coleman stated that the work would be of importance to 
~outhern India also. Hc expressed the opinion that the work could not be 
complcted, in five years, so the expected recoveries from the disposal of 
plant and building would not materialize. Professor Agharkar referred 
to the small amounts provided in the scheme for the equipment and build­
ing for the laboratory. He considered that with a laboratory on such a 
"mall scale, research of a fundamental nature would I\ot be possible. He 
also pointed out that instead of the proposed arrangement whereby cane was 
to be provided by some farm owner and the produce was to be taken· back 
t)y Mm, it would be more economical if the Shahjahanpur farm (which 
would now be financed by the Council) should supply cane free to the 
proposed research station, in which case the station may be located at 
Shahjahanpur. Rao Bahadur Ananda Rao enquired as to the nature of 
work to be done during the off-season when cane crushing is stopped. Mr. 
Plymen was of the opinion that it would be more logical to locate in one 
1,laC8 aDd co-ordinate the four schemes for the United Provinces, e.g., the 
Testing Station at Shahjahanpur. the grant given to the Harcourt Butler 
Technological In..mtute and the two schemes covered by items 15 and 17. 
(Appendices XIV and XV). 

Mr. Srivastava replying to the debate stated that it was not pro­
posed to locate the research station at Cawnpore, because it was Dot a 
centre for hugarcane cultivation. For the small experimental sugar fac­
tory, special arrangements had l?een made for cultivating a small quantity 
of cane in the locnl Govcrnment farm. but the cost of this would be very 
high. As regards the objection that the Sugar Technologist would not 
remain at the research station, he explained that his presence there all the 
time was not essential. It would be sufficient if he visited the station, 
.ny, once 8 month during the cane season and the necessary reports were 
rpgula:rly Ecnt to him. by the staff there. As regards the likelihood of 
completion of the "Work in five years it was explained that schemes for 
grant from the Council were under the rules restricted to a period of DDt 

LUCAB Q, 
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more than five years, and the. present scheme had been framed accord-
· ingly. On the expiry of this period the que!;tion of continuance of the 

work will again be brought bf'fore the Council. With rf'gard to ProCessor 
Agharkar's enquiry as to the equipment and buildings for the laboratory, 
it was stated by Mr. Srivastava that elaborate laboratory equipment waa 
not required, as the laboratory was intended primarily for calTying on 
" Chemical Control 'Vork " of the manufacturing opcration!> and would 
therefore be equipped on lines similar to those of the commercial sugar 
factory laboratories which did not cost very much more. Where any ex-

- l)ensive instruments were required, these could be always borrowed from 
the Technological Institute and the Department of Agriculture, both of 
which were closely co-operating with the Sugar Technologist. With regard 
to Rao Bahadur Ananda Rao's enquiry as to the nature of work to be done 
during the off-season, Mr. Srivastava explained that this would considt 
essentially of work supplementary to that in the cane crushing season, e.g., 
tabulation of results, preparation of reports, etc. 

~h. :i\Iehta, further replying to the debate, stated that the Shahjahan­
pur farm could not supply cane free of cost as suggested by Profes':lOr 
Agharkar as the Research Council would be contributing only part of the 
expenses pf ruuning the farm, and that the grant would he utilized en­
tirely for the experiments coming under the !;COPc of the scheme. Reply­
ing to ~lr. Plymen's criticism of duplication amongst the four United 
Provillc~s schemes he stated that the experimental factory at the Techno­
logical Institute was meant entirely for work in connection with the 
modern sugar factory indush'Y, whereas thc present scheme was for small 
scale indigenous sugar and gur making industry. lIe referred to the use­
ful work which was being done by the Sugar Technologi!;t, who bad been 
able to give help to a large number of persons in connection with HCbemea 
for modern type of factories as well as for the small indigenous units. lIe 
considcrcd that the offer of the Sugar Technologist to undertake fresh 
work as contemplated in the scheme under consideration should be 
accepted lilld the scheme passed. 

After the Vice-Chairman had assured the Board that referring back 
would not involve delay in submitting the Sugar Technologist's scheme 
to the Governing Body, Dr. Gangulee finally moved his amendment which 
was seconded by Mr. Main, that" The three Sugarcane schemea for the 
North of India covering items Nos. 14, 15 and 17 of the Agenda (Appendices 
XIII, XIV and XV) be referred back to the Sugar Committee for oo-or­
dination with special reference to the definition of problems and allotment 
of work". The amendment was carried. 

4. Scheme of researc'h on sugarcane in the Madras Presidency. 
Scheme submitted by the Madras Agricultural Department. [Subject 

· No. 16 (a) of the Agenda}. (Appendix XVI).-Rao Bahadur Anl.\nda Rao 
introduced the scheme. He considered that necessary details were eon-

· tained in the scheme and he was therefore not clear as to why it had been 
rl'ferred back by the Sugar Committee. Mr. Mehta intervening stated that 
the Sub-Committee appointed by the Sugar Committee for considering the 
sugar schemes was unable to follow the details of the Madras scheme and 

· had therefore decided that further details should be obtained from the 
Madras Government and a revised scheme placed before the Committet'o 
The Chairman added that it was sU<7O'ested in the Sugar Committee that 
the Vice-Chairman or the Agrieultur;r Expert should meet representatives 

" 
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of the Madras Government and explain to them the lines on which the 
scheme should be rc-drafted. 

Dr. Gpngulee stated that the Sub-Committee's report was not sum­
~iently precise in stating that " they had not sufficient information be­
fore them to come to a definite conclusion on the financial details pre­
sented ". He considered that the Madras scheme was as good or as bad 
as the Unitt-d Provinces and Punjab schemes. Dr. Coleman supported 
Dr. Gangulee. Dr. Gangulee also added that referring to the list of 
grants given to th.e various provinces, it was observed that Madras had 
received inadequate consideration from the Council. 

Professor· Agharkar .suggested that the technical side of the scheme 
should' be amalgamated with the Sugar Technologist's scheme. He also 
pointed out that according to the Madras Scheme, the Madras Govern­
ment were going to hand over Rs. 14,000 annually to the Research Coun­
cil, whereas the Government of the United Provinces were not willing to 
supply cane free of charge from the Shahjahanpur farm. 

Dr. Subrahmanyan pointed out that provision had been made in the 
scheme for residential buildings, which was contrary to the principle fol­
lowed by the Council in giving grants. The Chairman explained that 
when the financial details of the scheme were examined all such items 
would be s~rutinized. Dr. Coleman recommended that the scheme be 
s('nt bacl{ to the Madras Government for revision and that it should then 
be pla('ed before the Sugar Committee, after which it should be referred 
buck to the Advisory Board. He particularly desired the Suga\- Com­
mittee to be informed that their attitude towards this scheme was to be 
deprecated as the scheme was considered to be as good as the other two 
provincial schemes. Dr. Gangulee moved and Mr. Plymen seconded that 
•• tho BOIlrd supports the Madras scheme subject to financial and technical 
details bein~ preRented to the Sugar Committee and that it may be refer­
red to'the Hoverning Body". The resolution was rejected by a majority 
of one vote by the Board which decided unanimously that the scheme 
after revision by the Madras Government should be re-considered by the 
Sugllr Committee and should thereafter be referred back to this Board. 

5. Scheme of research on SUf/arcane in the Madras Preside7lc1l. 
Scheme submitted by Mr. A. R. Srinivasa Rao. [Subject No. 16 (b) of the 
Agenda) .-The Chairman inf'ormed the meeting that this item- may be 
postponed as fresh representation had been received from Mr. A. R. Sri­
nivasa Rao which will be placed before the next meeting of the Board. 

6. 8t1gf1rrane In,~ect Pest,~ (including the carriers of Mosaic) scheme 
for work at Pusa. (Sub,fect No. 18 of the Agenda). (Appendiz XVII).­
Dr. McRae in introducing the subject stated that the work comprised 
under thi!': scheme was of an important nature and he moved that the de­
cision of th", Sugar Committee be reversed. Mr. Hewlett seconded the 
motion. 

Professor Gangulee enquired if any entomological work on sugar­
cane had heen done at Pusa. Dr. McRae gave details of the work done 
and explnined thnt if the present scheme was sanctioned. it will become 
pos..<;ible to carryon more definite and intensive work. DI'". Coleman was 

-The scheme will be found printed as Appendix XIII to the proceedings of 
the me{'ting of the Advi!lory Board beld in June 1931. 
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of· the opinion that the work was of an important nature and should be.' 
done. But liS Mr. Fletcher was not in a position to accept alterations, 
the Sugar Committee may be asked to go into the matter once more and 
get a more modest scheme prepared. This was however objected to as 
bl?yond the scop.e of the Sugar Committee. Mr. Milne auggested that the 
work may be done on lines similar to those adopted by the Indian Central 
Cotton Committee by selecting scholars to work in those localities where 
the pests occur and to set up a co-ordinating committee for controlling 
the work of the scholars. 

The Commitiee then adjourned for the day. 

R. C. SRIVASTAVA,. 
27th Jgnuary 1932. for 8ec4'elary. 
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PROCEEDIXGS OF TIlE MEETING OF TIlE ADVISORY BOARll 
01<' THE DIPERIAL COUXCIL OF AGRICULTURAL RESEARCH 
HELD AT NEW DELlII ON THURSDAY, TilE 28TH JANUARY 
1932. 

The following were present :-
1. Diw8n Bahadur Sir T. VIJAYAIlAGlIAVACHARYA, Chairman. 

2. Rao Bahadur D ANANDA RAO GARll. 

3. Dr. LF.8l.IE COLEMAN. 

4. :Mr. G. K. DEVADHA&. 

5. Mr. R. S. FL.'..-z,ow. 
6. Dr. M. O. FORSTEB. 

7. Dr. N. N. OANOULEE.. 

8. Mr. K. HEWLETT. 

9. Mr. NIZAM-UD-DIN Hl"DEB. 

10. :tIro P .• J. KERB. 
11. Mr. T. F. l\[AIN. 

12. Dr. W. McRAE. 

13. Mr. N. C. l\[rnTA. 

14. :Mr . . D. MILNE. 

15. Col. A. OLVER. • 

16. Mr. F. J. PLYMEN. . . 

17. AIr. T. F. QomKE. 
18. Mr. D. R. SETlU. 

19. :!\Ir. G. T; TAJT. 

20. l\[r. F. WARE. 
Mr. M. S. A. I1YDARI, Sec,.etary. 

Tile following attended as visitors :-: -

1. Dr. S. P. AOHARKAR. 

2. !Jf. F. J. WARTH. 

3. Mr. n. C. SRIVASTAVA. 

4. Prof. V. SUBRAHMANYAN. 

5. :Mr. V. A. TAMHANE. • • 

6. Dr. L. K. HYDER (in the afternoon) •. 
. . 

The-meeting lasted from 10-30 A.M. to 5-45 P.M. with an interval for 
lunch from 12-45 P.M. to 3 P.M. 

2. Sugarcane In.~e('t Pests (inclUding the carriers 0/ Mo,.aie) .scllem' 
for u.'ork a·1 Pusa (Subject No. 18 of f1l.e Age1lda). (Appetldu: XVII) . ..;.... 
Dr. Gnn<Yulee l'Onsidered the scheme too expensive and was against the ex­
penditu;;' being incurred. Mr. Finlow said that if the Board rejected the 
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scheme it !;hould at Irast add a rider that it recognised the importance of 
the borer so that perhaps another scheme more acceptable to the Board 
could be submitted in due course. 1\1r. Milne f.uggested that a Committee 
of Entomologists and l\Iyeologists should be created to deal 'with this 
wide flung problem. Under the direction of such a committee a scheme for 
research should be framed which would then be submitted to the Council. 
In his opinion research scholars posted in areas where the diseases choseu 
for investigation are prevalent and working under the local entomologist 
wlJuld probably meet the needs of the case. If accepted, the schema 
would be carried out under the direction of a small standing sub-commit­
tee which would art in concert with the Council's Sugar Committee. Dr. 
Subrahmanyan agreeing with Dr. Gangulee said that the rates of 
pay proposed were too high. The Council could get well qualified workers 
fol' Us. 350-550 for the first post, Rs. 200 to 300 for the second and 
Rs. 120 to 220 for the third. Dr. Agharkar said that, in his opinion, an 
invetltigation was necessary but that the agency was not suitable in that 
it was too costly. He favoured Mr. Milne's idea. He also suggested that 
on snch a committee the co-operation of the Forest Entomologist and the 
Zoologica 1 Entomologist should be obtained. In the result the Board re­
jecterl the :ocheme proposed by Mr. Fletcher and recommended Mr. Milne's 
proposul for the initiation of future ~earch into the Insect Pesta of 
sugarcane to the favourable consideration of the Governing Body. 

4. Report of the Locust Committee : proposal, for future research 
(S'/l,bject No. 19 of the Agenda). (Appendix XVIII).-The Board re­
commended the report of the Committee to the Governing Body. 

5. Proceedings of the First and Second Meeting, of the Indian Oil 
Crushing Indu.~try Committee appointed ·by the ImperiaZ Council of Ag,'" 
C1tUural Research (Subject No. 20 of the Agenda). (Appendix XIX).­
This was for the information of the Board. Noted. 

6. p"'oposal for the establishment of a Bureau of Information and 
StaUstics and the appointment of Central Com~ittee for oil seeds (Sub­
ject No. 21 of the Agenda). (Appendix XX).-Dr. Gangulee supported 
the pro)losal. Mr. Srivastava suggested in modification of the scheme that 
until a Technical Secretary was appointed there should be employed only 
a very small clerical staff which could work und.er the direction of the 
Agricultural Expert to the Council. The work of the proposed Bureau 
of Statistics required the services of a Technical Secretary. Dr. Subrab­
manyan supported Mr. Srivastava and recommended that, in the interest'J 
of economy, the number of the Committee should be redueed from 16 to 
say 7. Mr. Devadhar asked why the Oil-Seeds Trade should not pay a 
cess from thc proceeds of which the expenditure of the Bureau could bl' 
met. The Chairman replied that the intention of the Committee was that 
the Council should finance the Bureau in its initial stages. If the Bureau 
proved a RllCress. the Trade would be asked to agree to a cess as had 
happened in the case of the Indian Central Cotton Committee. Mr. Den­
dhal' further enquired why the Committee had been called .. Central" 
The Chairman replied that for the present all that they meant by thu 

'word wa~ that. the Committee would be an all-India one. Later, pos.<ri.bly, 
Provincial Committees like the Provincial Cotton Committees would be 
started: Mt: Mehta, in opposing the scheme, said that the Committee had 
completllly ignored the statistical aspect of the problem. India. as shown 
by'the figures published by the League of Nations Bureau of Statisti('s, 
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had not only no monopoly in oil-seeds but that actually places like the 
Argentine were her competitors even in the Indian market. The expert 
ce~ was therefore entirely impracticable. Wllat the Oil-Seeds Trade re­
quired was not the statistical information ",hidl they already pOl>!;('ssed 
and for which they could make enquiries froUl the Director-General "f 
CODlwf!r('ial Intelligence or refer to the publications of the League cf 
Nations but t~chllological assistance. Thert' was no point in stationing Ii 

Technologist at Delhi. lIe mllst be stationed at some important centre 
of the Oil-beeds trade. The Oil Technologist attached to the Harcourt 
Butler 'fechllt>logical Institute at Cawnpore had, for example, been of im­
mense benefit to the Trade. Dr. Forster and Dr. Gangulee strongly sup­
ported Mr. Mehta. At this stage the Chairman suggested that, as the 
general sense of the Board seemed to be against the proposal, it might be 
as well to refer the discussion on it to the Oil Seeds Committee for remarks 
b.-fore tIl(! proposal was finally rejected. The Board agreed. 

7. Application from the Government of Bengal for tke appaintment 
of a cioar curing and blending expert for India and specially for Madras, 
Bengal and Burma (Subject No. 22 of tke Age/lda). (Appendix XXI).­
Messrs. Finlow and Milne introduced the licheme. The problem, in so 
far a3 Bengal was concerned, was according to Mr. Finlow one of curing. 
The cultivator did not now need to be taught the best methods of culti­
vation ; that the Agricultural Department llad dOllc and was doing and 
the clllth'ator was already an expert in it. Nor was it a marketing problem 
because the bigger firms were only too eager to Luy up leaf suitable for 
cigar manufacture. For example, whereas last year there were only 200 
acrf!S under improved cigar tobacco this year the acreage had gone up to 
500 and there was no reason why it should not go up to 10,000 in Bengal. 
Considering that the returns to the cultivator on these 500 acres amounted 
to a.~ much as Rs. 5 lakhs it was clear that a greatly increased acreage 
undEr improved cigar tobacco would be highly profitable to the cultiva­
tor. Dr. Coleman, in supporting the scheme, entered a word of warning 
against making the cultivator too dependent on supplying the. big firms. 
In the llIutter of cigarette tobacco it had happened that cultivators had 
grown improved strains of tobacco suitable for cigarette manufacture on 
the encouragement of big firms who had later for one reason or another 
. found themselves unable to buy the produce. The result was that the 
cultivators had been left with tobacco which was useful for no other pur­
posr than for the manufacture of cigarettes. Dr. Gangulee said that the 
problem before them was a commercial one which should be financed. by thn 
industrialist. Mr. Mehta strongly opposed the scheme; he took the 
noard throngh its various details of the scheme and showed how, in his 
opinion, it was not a scheme of research but of demonstration. Quoting 
from Mr. }'inlow's letter he stated that for the first year the officer would 
be chiefly oc~upied in a prt'\iminary survey and then draw up a programme. 
A Stn"vcy, in his opinion, was entirely superfluous as the tobacco trade. 
already !lOSsessed all the information which such a survey would elicit. 
Nor, MI far as he could see, was any provision made for. the conduct of 
research. Under the non-recurring items provision had been made for 
office furniture and for one curing shed in each of the three provinces. 
He did not see much use for curing sheds without any other equipment for 
the conduct of research. The staff also was top heavy. Provision had been 
made for a very expensive officer who would probably Dot know the language 



and who would hardly be in • potrition to auvilie the agriculturkit. The llaJ­
r~ &ehtme, on the other hand, was modest and well conceh'eJ and he sup­
ported it. l:ao Bahadur ARanda nao supported the ilengal IiCheme awl 
pleaded that indigenous curing required to be &'>I>kited. lle prcferred that 
both the liengal and the Madraa schemel! tillould be taken together. Mr. 
Main Sdid that where Mr. Mehta had gone wrong was in thinking that 
the Bengal >«:heme was one of demonstration whereaa it waa really one of 
. research. Mr. Sethi supporting the scheme desired an assurance from 
~Ir. Fiulow, which was giwn, that the lien'ic('s of the Expert would be 
available for Bihar and that in ease Burma fell out of the IiChelDe Bihar 
would be Eubstituted in Burma'. place. Mr. Srivastava, 1>1lea.kinK in sup­
port of Mr. Mehta, said that he did not agree with Mr. l\Iain that the 
bCheme WIIS one of research and he quoted Dr. Keen at the Ad\"isory Hoard 
of June 1931 in support of his contention. He also wanbt'd to know wh,.'­
ther the provinces concerned were prepared to go half shares with the 
Council. AIr. Devadhar at this stage enquired of ~Ir. ~'inlow of the total 
acreage under cultivation for the superior leaf for cigars and the extent 
to which the average tobacco grower is to be profited by the sch(,lDe and 
whether co-operath'e effort has been introduced in the matter of the sale of 
the produce to enable the cultivator to r('ap the full benefit of the reo 
lICarchps. Dr. Agharkar, in lIupporting Mr. ~lehta, !;tres.-;ed the inadequacy 
or rather the total absence of any provision for research. There were 
eoring sheds et practereae .ihil! Dr. FOrllter abo oPPOHt'd the scheme 
a8 not ;'eing one of agricultural research. It wag a manufacturing investi· 
gation with no vestige of agriculturall'l'scarch in it. Mr. Finlow, in reply­
ing to the discussion, said that the opponents of the scheme had confU8ClI 
the p;·oblem cf curing cigarette tobacco with that of curing cigar tobacco. 
There was no advice a\'8ilable in the latter case. Dealing with the qUel!tioll 
wheth~r the cost of such an Expert would be a legitimate charge 011 the 
fund~ of the Council he said that thi.'! was in no way different vis·a·vis the 
tobacco grower as the Sugar Technologist, whom the Council were finan­
cing, ',,"as vis-a-vis the grower of sugarcane. lIe admitted that there was 
unfortunately no mention in the scheme as put forward by his Department 
about laboratory equipment but be assured the Board that such equipment 
would be provided by the Bengal Department of Agriculture. Answering 
the point rail!Cd by one of the speakers a., to why, if the Curer's appoint­
mt'nt WruJ n(lt one of demonstration but of research, a., high a provision as 

. Rs. 500 per month under travelling allowance was necessary. Mr. Finlow 
said that perhaps the estimate, except for the first year, was excellSi\·e. 
In the first year the Expert would have to travel in the various provinces 
and so the provision under the travelling allowance of Rs. 6,000 was necell­
\S&l"y ; for aubsequent years however the provision might be reduced. 

On a vote being taken the Board recommended the scheme for sane-
tion. . 

8. M(tI·ketillg 01 Agricultural Produce (Subject No. 23 01 the Agenda). 
(Appendix XXII).-This subject was postponed till the next meeting (If 
the Advisory Board by which time it was hoped that fuller infonnation OD 

the subject would be available. 

9. Schetm8 for the improvement 01 castor crQ[J d Ifldia submitted by 
the Government of H. E. H. the Nium,. (Report of Committee). (Sub­
jed No. 24 01 the Agettdc). (ApPe?ldiz; XXIIl).-lIr. N"1Zam-ud-Din 
Hyder, in introducing the scheme, referred to the principles guiding the 
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glvmg of grants by the Council and said that the Sub-Committee in 
allocating the expenditure as between the Nizam's Government and the 
Council had departed from these principles. The Sub-Committee had 
reeommenued that his Government should bear the whole of the non­
recurring cxpenditure plus half of the recurring expenditure. The Chair­
man admitted that Mr. Hyder's contention was correct and explained that 
the Sub-Committee had been carried away by the flourishing condition 
of Hyuet"abad's finances into recommending that the lIyderabad Depart­
ment of Agriculture should bear a greater share than was due. Now that 
the point had been raised he agreed that, if tM scheme was sanctioned, 
the Nizam's Government and the Council should bear the cost of the 
scheme on a fifty fifty basis, i.e., if the Hyderabad Government bore the 

, whole of the non-rccurring expenditure this should be taken into account 
in reducing their liability un~r recurring expenditure. In the res'lltl 
the Board recommended the scheme for sanction on the basis of the under­
taking given by the Chairman. 

10. Appointment of Mr. Kartha for six months to compile statidicIJ 
lilt owing the comparative efficiency of the different feeding scales adopte.d 
in the Military Dairies and of the effects of disease and other necessary 
factors on dairying efficiency. (Subject No. 29 of the Agenda). (Ap­
pendix XXIV).-Colonel Olver introduced the scheme which the Board 
recommended for sanction. 

11. Pr&motion of Scientific research in the Empire. Proposal from Ihe 
'Empire Marketing Board' [Subject No.2 (a). of the Agenda]. (Appendi:c 
XXV).-Dr. Gangulee endorsed the necessity of co-operation and co-ordina­
,tioll in all future programmes of research in the Empire. lIe also agreed 
that periodical meetings of accredited representatives of research organisa­
tions and scientific specialists should be held and that periodical surveys 
of, the results obtained in particular nelds should be und'ertaken. lie 
d!'sired that problems of sheep breeding be included in the list of problems 
suggested by the Animal Husbandry Expert, and that problems of alkali 
soils, desert locust, breeding of beneficial parasites, fruit cultivation, and 

- low temperature research be includ'ed in the list of the Agricultural Expert. 
He was further of opinion that the Empire Marketing Board should help 
agricultural. research in India. Professor Subrahmanyan pointed' out the 
importance of a chain of! researcb stations for Imperial Research. He sug­
gested that the effect of storage on agricultural products, researches on 
oilseeds, marketing of agricultural produce, standardisation of methods of 
analysis for manures, fertilisers and feeding stuffs be included as additional 
problems for investigation. 

Mr. Milne was generally in favour of the views of the Empire Market­
ing Board. He suggested that Punjab was a very suitable place for the 
location of an empire irrigation station where problems of water require­
ments of crops including dry farming could be investigated. The Punjab 
had a staff of irrigation engineers who could help in th'e work: He fur­
ther suggested a closer co-ordination of schemes for plant breeding, e.g., 
cotton breeding. The Empire Marketing Board could also help in market­
ing products like Indian Hemp, a report regarding which was recently 
published by the Imperial Council of Agricultural Research. Investiga­
tion on containers for fruit, transport of fruit, hard soils, effect of parti­
cular ions on plant growth, cause of fertility, etc., were suggested as addi­
tional problems. It was also suggested that Empire studentB may be flenti 
to India where facilities available for training were admirable. 

LllCAB D 
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Mr. Ware agreed with the proposals in general but wanted more montoy 
allotted for animal husbandry work. He considered rabics a vcry import­
ant problcm and wanted investigation on it to begin ve-ry early. Wool and 
.animal. nutrition were suggested as additional problems, one of the "ub­
stations for which could be profitably located in India. 

Dr. Agharkar proposed that a small committee may be appointed to 
draft a reply on the strength of replies received from members. 

The Vice-Chairman said that there was no g-rt'at hurry in 8'ending It 

reply to the Empire Marketing Board; it would be quite sufficient if 
!Illlmbers let him have written answers in about a month's time. On the 
basis of these notes he would send a suitable reply to the Empire Marketing 
Board, consulting, if necessary, a small committee of members of the 
,Advisory Board to. be appointed for· the purpose. This suggt'stion was 
.agreed to. . 

12. Proposals from the Empire Marketing Board, London, in regard 
to further research in u/.Secticides and fungicides. [Subject No.2 (h) 
of the Agenda]. (Appendix XXVI).-Thc Vice-Chairman rl'atia note 
(Annexure VIII to Appendix XXVI) by the Agricultural Exp'rrt on thc 

. subject and enquired whether members had any objection to the il'illue of a 

.reply on those lines. Dr. Coleman generally supported .Mr. Burt, hut 
wanted questions of the adhesion of fungicides to leaves, and the design 
pf&prayihg machines to be. further investigated. Dr. Gangul'ee, Dr. McHa~. 
Mr. Hewlett and Professor Subrahmanyan agreeing, it was decided to send 
a reply to the Empire Marketing Board on the lines of Mr. Burt'. note. 

13. The investigation of Indi.an fish poisons and other lndian forest 
products for their insecticidal properties. (Subject No.3 0/ tke Agenda). 
(Appendix XXVII).-Dr. Coleman in introducing the scheme pointed out 
that a number of indigenous forest products had been found to have high 
ilisecticidal properties, and could therefore be investi~ated regarding thl'ir 
use~ standardisation, etc. He particularly drew attention to tire case of 
Derris species occurring in Malaya and mentioned Pongamie. glabra all 
one of a large number of plants which deserved to be further investigated. 
'. Mr. Plymen .supported the scheme as breaking new.: ground. He re­
Uiarlred on tire want of interest shown by most persons in indigenous raw 
materials for such purposes. Entomologists, for example, alwaYI wanted 
to use standard methods like Kerosine emulsion which were costly. 

, Mr. Finlow supported the IIcbeme. Mr. Ware in supporting wanted 
inceticides for, ectoparasites of sheep and cattle to be investigated. Mr. 
Plymen pointed out that soap-nuts can in many easel replace soap M a 
spreader for insecticides. Colonel Olver, Mr. Milne and Dr. McRae fur· 
ther supp<>rted the scheme. Mr. Mehta wanted that the work should be 
linked with tire work on forest products being carried out at the ForCHt 
Research Institute, Dehra Dun. Dr. Coleman pointed out that the work 
should preferably be carried out on the spot. In the end the Board agreed 
to recommend the scheme_ . . 
. 14. Application from the Government 0/ MadrlU for· (lorant 01 

Rs. 49,930 spread over a period 01 5 years for the extension 01 work 011 
Animal Nutrition 416 the Madras Presidency (Subject No.4 01 the Agenda). 
(Appendix XXVIII).""-Rao Bahadur Ananda Rao explained the scheme. 
)ll".Warth was of opihion that Coimbatore was very favourably situated 



for nutrition work. He considered that work on working bulloeks at pre­
It'ut being done at Coimbatore was very valuable and deserved to be ex­
tended. The question of the mineral metabolism of cattle was very im· 
portant and Coimbatore had done excellent work on this. Colonel Olver 
h .. illrtily lIupported· the llCheme. He was of opinion that local problems 
lihould be worked out with local breeds of cattle. He thought that. the sWl 
proposed was inadequate and suggested concentration on parts (a) ~md 
(:') of the scheme. Collaboration with the Central Nutrition Station was 
\"cry necessary. Incidentally he mentioned that there was a chance of the 
Central Institute not materialising which would be a disaster. As the 
staff propOsed was not very highly qualified, local stations should deal with 
limited objectiV'e8. Mr. Ware 'was of opinion that the Board shouid 
p"press its opinions freely although the scheme may have been invited by 
tbe Governing Body. He considered the Hosur Scheme vagu'e and was of 
opinion that no extra staff was needed if no additional animals were goin:.; 
to be purchased. He doubted whether the biochemist at Coimbatore was 
right in applying the results based on small animals to large animals. The 
'Vork at Coimbatore should preferably be controlled by Hosur. 

Dr. Coleman enquired whether there was any necessity for the sub­
station if'the Central Institute was not going to materialise. On' being 
informed that the Institute will continue to exist, he moved the following 
l'PSolution which was carried :--

" The Advisory Board in endorsing the loladras Scheme for work 
on .!nimal Nutrition, desire to point out the necessity of its 
close co-ordination with the work of the central research institu­
tion for Animal Nutrition. In this' connection they wish to 
emphasize the great importance of continuing the work of that 
Central Institute." 

The representative from the Punjab supported the scheme. 
In rpplying, Rao Bahadur Ananda Rao said that the results trom 

"'nall animals were found by experiment to be applicable to large animals. 
He explained in answer to Mr; Ware, what was intended to be done at 
lIosur with rpgard to the sevpral itpms mentioned in the scheme. The 
~tllft' proposed was quite pfficient for tl1'e work to be' done by them. The 
work will be controlled dirpctly by senior men. The facilities at Rosul' 
were adequate and c()~peration with the Central Institute was complete. 

Mr. Warth explained that work at Coimbatore was planned jointly by 
Mr. Viswanath and himself and that the 'experiments were arran",aed 
jointly by them. Mr. Ramiah was trained at Bangalore and was familiar 
with his metJlOds. The co-operation between Hosur and Bangalorewas 
wry great as the experiments were often carried out by Bangalore men 
ou lIusur animals. 

In the end the Advisory Board agreed to recommend the scheme. 

15. Scheme for an economic enquiry into the cost of sugarcane pro-, 
ducti(}fl in the United Provinces, North. Bihar, Bombay, ihe Punjab and 
Jlladras. Revised proposals for the carrying out of an enquiry into the 
('osl of prodllcti01l of sugar('ane, cotton and rotation crops (Subject No. 11 
of the Agenda). (Appendix XXIX).-Mr. Mehta in introducing the scheme 
puinted 'out that it was the result of the Council's own suggestion. The 
<:;ahject was nry fully debated at the last mpeting of the Advisory Board. 



He col!-sidered iidesirable that a small Committee. of Economists and Agri; 
r.ultunsts of not. more than 6 members be appointed to control the enquiry 
by the EconomISt. He further desired to have small Provincial Com­
mittees to be associated with the work. :Mr. :Mihie was of opinion that the 
programme of the enquiry should be laid down by a committee. To. 
question by :Mr. Devadhar the Vice-Chairman replied that the figures sup. 
pJied by the provincial departments to the Indian Central Banking En­
quiry Committe'e were not verry reliable for the purposes of the prelW-nt 
enquiry. Dr. Hyder supported the scheme. 

l\Ir. :Mehta suggested that if the scheme is approved it may be circulat­
ed to the Governing Body for sanction so that the trained personnel on the 
st·aff of the United Provinces Economic Bureau which was lilwly to be 
abolished soon may be available for purposes of this work. :Mr. MHne 
endomed the idea. The Board agreed to the scheme. The Vice-Chairman 
was authorised to oominate 2 or 3 persOIl8 on ,the Sub-Committee to lay 
down theo programme of work. . 

16. Resolutions by Mr. K. Hewlett (Subject No. 30 of the Agenda). 
(Appendix XXX).-Mr. Hewlett moved for consideration the following 
resolutions, of which he had given notice :-

" (i) That this Board considers the retention of the Animal Hus­
bandry Expert a matter of vital importance for the co-ordi­
nation and direction of reS'earch in animal husbandry and 
veterinary science. . 

(ii) It recommends that the matter of the retention of the Animl&l 
HUsbandry Expert should be re-considered by the Goverll­
ment of India; 

(iii) U his retention is considered impossible in the present finan­
cial circnmstanc'es then this Board recommends that the cost 
of his appointment be debited to the research grant of this 
Council. " , 

Dr. Gangulee raised a point of order and asked for a ruling from the 
chair regarding the admissibility of the resolutions, as they did not come 
Wlder the jurisdictiou of the Advisory Board as determined by Section 47 
of the constitution. Mr. Hewlett was of opinion that as this was a mattt'r 
of scientific importance it came within the purview of the Board'. powers. 

After hearing speakers ou both sides the Chairman ruled that the 
Board having cast on it the duty of giving advice on scientific questions 
c,mld say that without the help of an Animal Husbandry Expert it woulJ 
b~ hampered jn tendering its advice on one ela.<;s of scientific subjects, 
namely, Animal Husbandry. It was therefore open to it to discuss 
lIr. Hewlett's resolution. . 

Resolutions 1 and 2 were carried. 
Mr. Mehta considered that resolution 3 was inadmissible. Dr. 

Gangnleesupported him: The Vice-Chairman wa.'I of opinion that it was 
unwise to pass res01ution3. Mr. Hl'wlett in the end agreed to withdraw 
resolution 3 with the permission of the house which was granted. 

Resolution 3 was then withdra\'\"D. 
The' Board adjourned to 10-30 A.,M. on the 29th January 1932. 

. ~8th J arntary 1932. 
. (Sd.) S. P. AGHARKAR, 

for Sec,.etary. 
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PROCEEDINGS OF THE MEETING OF THE ADVISORY BOARD 
, OF THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH 

HELD AT NEW DELHI ON FRIDAY, THE 29TH JANUARY 
·1932; 

ThE) following were present )0-

1. Diwan Bahadur Sir T. VIJAYARACnAVACHARYA, Chairman. 
2. Rao Bahadur D. ANANDA RAO GARU. 

~. Dr. LESLIE COLlmAN. 

4. Mr. G. K. DEVADHAB. 

5. Mr. R. S. FINLOW. 

6. Dr. N. N. GANGULEI1l. 

7. Mr. K. HEWLETT. 

8. Mr. NIZUf-UD-DIN HYDER. 

9. Mr. P. J. KI!lRB. 
10. Mr. T. F. MAIN. 
11. Dr. W. McRAE. 
12. Mr. D. MILNE. 

,13. Colonel A. OLvP. 

14. Mr. F. J. PLYMEN. 

15. Mr. T. F. Qum:u. 
16. Mr. G. T. TAIT. 
17. Mr. F. WARE.' 

Mr. M. S. A. IIYDARI, Secretary. 
The following attended as visitors :-

1. Dr. S. P. AGHARKAR. 

2. Mr. F. J. WARTH. 

The Board met from 10·30 A.M. to 12-30 P.M. when it dispersed having 
~ompleted all the items on the Agenda. ' 

2. Report 01 the Sub-Committee on the scheme for the estabUlIklllen# 01 
on Agricultural Research Station at Risalewala (near Lyallpur) fo" the 
1vatu requirements 01 crops (Su.bject No. 25 01 the Agenda). (Appendiz 
XXXJ).-Mr. Milne introduc'ed the Report of the Sub-Committee on tl1ilt 
/;cheme. Mr. Main supported the scheme, which he considered to be one 
of the best which had come up before the Board, particularly.in regard ta 
it!! subject matter. He was very glad to find from the Report of the Sub. 
Committee that apart from the 100 acres reserved for intensive investiga­
t iail as laid out by.the scheme, 200 acres would be utilised for adopting the, 
results of the Research to the practical conditions under which the 
Zamindar and the Irrigation Department had to work so that canal water 
could in future be used more efficiently and economically. Dr. Gangult'e 

, ~upported the scheme.' He said that if the present scheme was lIanctioned, 
tlien this with the Deccan Dry Farming ,Scheme would mean that the 
Council would be spending something like 8 lakhs on dry farming researeh. 
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GonSide"ring the j1;nportanceo or dry farming in India, he did not consider 
tllf. amount e:xces~ive! but be ~esired that the fullest possible advantage 
should be taken_ of, thIS expendIture 'and towards this end he '3uggested :-

(a) that the Punjab, Sind and Deccan should between themselves 
collate all the relevant literature (Dr. Gangulee referred to 
the work done at the Wellcome Laboratory at Khartoum) re­
garding the water requirements i)f crops, and 

(b) a small consultative committee should be set up to supervise the 
layout of the work and there should be comparison of re­
sult$. Dr. Agharkar endorsed Dr. Gangulce's suggestion, but 
objected to the Council having to pay a water rate of 
Rs. 3,000 per annum. As the scheme would be of benefit to 
the Punjab Irrigation Department also, Professor Agharkar 
felt that that Department should forego this charge. 

In tIre result the Board recommended the seheme for sanction. 
3. Report of the Frwits Sub-Committee. (8ubjecf No. 26 of fAtI 

Agenda). (Appendix XXXIl).-Rao Bahadur Ananda Rao, an,d Messrs. 
Main, Finlow and :Milne each introduced that part of the report of the 
Sub-Committee which concerned their own province. The Chairman then 
gave the following figures showing to the Board the extent to which the 
Sub-Committee had reduced the expenditure on the various provincial 
schemes :- ' 

The Madras Scheme had been reduced from Rs. 1,72,000 to Rs. 66,000. 
The Bengal Scheme from RI. 95,000 to Rs. 57,000. 
The United Provinces Scheme from Rs. 3,91,000 to Rs. 61,000. 
Tbe Punjab Scheme from Rs. 21,000 to RI. 11,000. 

There had been no cut in the Bombay scheme which was a vf1rY modest one 
(~osting Rs. 4,000 only. The Assam schcme had not been consid'ered by the 
Sub-Committee owing to the abRt'nce of any representative from that Pro­
yjncf. to explain it. Dr. Coleman and 1\Ir. Main said that they had certain 
points of criticism to make on the programme of rel!C8rch proposed in the 
United Provinces' scheme, but did not wh;h to do so in the absence of ft 
representative from the "United Province!! (Mr. l\Iehta who had been attend­
ing the Board so far had.to leave for his province on the 28th evenin~). 
Referring to the Madras scheme Dr. Coleman said that if the Madras Gov­
ernment Were unable to provide land for the scheme it might be transferred 
to' l\1ysorewhere land was available. If, however, Madras was able to 
carry ,on the scheme,'he had no desil"e' to submit a separate scheme for 
Mysore as in his opinion one fruit scheme for Peninsular India was aU the 
Council would at present be justw'ed in helping to finance .. 

, 'tn' the result aU' the- provincial schemes were recommended for sane-
1.idnexeept the United Provinces and the Assam schemes which were post­
poned till the next meeting .of the Advisory Board to allow representatives 
of these provinces. to b'e present. . 
" 4; 'Report "01 the Sub-Committee on the scheme for experimental work 

011 evolution of machinery/or threshing and cleaning wheal in the Punjab. 
(Su,bject No. 27 of the Agenda). (Appendix XXIIl}.-The Board was 
not very happy about the recommendation of the Sub-Committee that the 
Council shOuld be requested to advertise in India, Europe and America 
inviting firms of" standing to send out qualified representatives to study the 
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liubject on the spot and to state what their terms would ~ for pr~ucing 
Imitable machinery. Mr. Devadhar wanted to know If. the Klrloskar 
Drothers had been invited in this connection to offer their terms. ~Ir. 
I'lymen said that ~fforts had been made to offer inducement to firms in the 
"bape of prizes, but as that procedure had not ISucceeded, the Sub-Com­
Dlittee desired to reverse the process by asking firms to state the terms CJn 
which they would take up the proposed investigation. Neither he nor 
c.thpr members of the Board felt that much would be gained by the Sub­
Committee's recommendation, but there was no harm in trying. Subject 
to the proviso that no commitments would be mad'e without the matter 
eoming up before the Council, the Board adopted the Report of the Sub­
Committee. 

5. Classification 01 research schemes recommended by the Advisory 
Board into classes according to importance and urgency in mew 01 financial 
position. (Subject No. 28- 01 the Agenda).-Colonel Olver stated that 
out of about 37 lakhs worth of schemes sanctioned by the Council, as much 
as 29.31 lakhs had gone for agricultural schemes and only 7.96 towards 
those dealing with animal husbandry. lIe therefore proposed that the two 
ISmaIl animal hmibandry schemes, items Nos. 4 and 29, should be given 
preference. Professor Gangulee suggested the following order of 
priority:-

1. No. 5 (a) of the agenda. 
2. No. 29 of the agenda. 
3. No. 11 of the agenda. 
4. No. 12 of the agenda. 
5. No. 13 of the agenda. 

111r. Milne varied the above as follows :-He would suggest No. 25 first, but 
although he felt that animal hu:,;bandry schemes should be given a high 
place he would like to give the matter further consideration. 

Mr. Main suggested that the Secretariat IIhould circulate a li:,;t of the 
schemes lIooommended by the Advisory Board at th'e pre:,;ent meeting to 
Pilch member of the Board who would note his own order of priority. 
Mr. Coleman supported the proposal and added that in .this list should all!o 
Le given the schem'es recommended at the last meeting of the Advisory 
Board. Each member would draw up his order of priority on the com­
bined list which would be placed before thc next meating of the Advisory 
Board. He presumed that a few more schemes would be recommended at 
that meeting which would Ire followed after an interval by a meeting of t11e 
Governing Body. The next meeting of the Advisory Board would there­
fore on the basis of the suggestions received and on the schemes recom­
mended at that meeting draw up an order of priority for the consideration 
of the Governing Body. 

The Board agreed to this proposal. 
6. The m'eeting of the Board closed with a vote of thanks to ~ Chair. 

man, proposed by Mr. Devadhar. 

NEW DELm, 
The 29th. J Gnuary 1932. 

-Not printed. 

1\1. ,S. A. HYDARI, 
Secretary. 
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Al'PElIJDD[ I. 

SUBJECT NQ. 1. 

DECISIONS OF THE GOVERNING BODY ON THE RECOMMENDATIONS 
OF THE ADVISORY BOARD IN JUNE 1931. 

(1) Application Irom Dr. K. C. Mehta lor a grant 01 RB. 3,000 for investiga­
tions on II physiologic lorms" 01 whea' rusIs.-Sanctioned. 

(2) Application Irom Dr. K. C. Mehta lor a further grant of Bs. 3,500 in 
connection with his schemt of research into the rustB 01 wheat and barley.-Sanc­
tioned. 

(3) Application from Professor Parija, I.E.S., Professor 01 Botany, Baven­
shaw College, Cuttaek, for the extension 01 tT" present period of his research 
1fork on water hyacinth at Cuttack by one year.-Sanctioned. 

(4) Application from tht! Dacca University for a further grant of Bs.. 1,703 
per annum and a capital gran' of Bs. 1,038 in connection with the Bcheme for agri­
cultural research already sanctioned by the Council. 

Rs. 1,038 on aooount of capital grant sanctioned. Out of the sum of &S. 1,703 
recurring, a sum of Rs. 768 has been sanctioned: the University will arrange 
to meet &S. 215 from its budget. Sanction for thc remaining Rs. 720 on account 
of appointment of a laboratory assistant will be obtained at the next meetiIlg of 
the Governing Body. 

(The remaining recommendations are under consideration). 

The 2181 January 1932. 

LllCAB 

M. S. A. HYDARI, 

Secretary. 

E 
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APPENDIX XL 

SUBJECT No. 5 (a). 

SCHEME FOR THE PREPARATION OF CHEAP SYNTHETIC MANURE 
FROM TOWN REFUSE AND WASTE MATERIALS. 

Attention is invited to the attached extract from 11 letter received from the 
Director, Indian Institute of Seience, Bangalore, No. 9-C.-217075, dated the 3lat 
July 1931, on the above sub.iect. The original scheme (not printed) received with 
this letter invloved a cost of Rs. 10,920 lipread o~er a period of three years and 
included, inter olia, investigations into-

m the time and method of application of the manure to land with and 
without addition of /lrtificial supplements, and 

(ii) demonstration of the method of making the manure at various town. 
and agricultural centres. 

At the suggestion of the Agricultural Expert tIl thll Council, both the above 
items have been omitted by the Director from thc rcvillcd scheme (enclosure) 
which has now been received. The revised sl'hemE' involves an expenditure of 
Rs. 4,950' spread over a periodot two years. . 

The scheme is' submitted for the consi']l'l'ation pf the Advisory Board. 

T. VIJAYARAGHAVACHARYA, 

S ecretar1l. 

NEW DELHI; 

The 28th December i931. 

EXTRACT FROX LETTER No. 9-C.-217075, DATED THE 31ST JULY 1931, ),ROK mr; 
DIREar<lB, INDIAN INSTITUTE OJ' SCIENCE, BAN GALORE, TO THE SI!:CKI!lrAllY, 
IlIPEBIAL COUNCIL OJ' AGRICULTURAL RElSEARCH, SIKLA. 

SUBJECT :-Application for money-grants to continue researches al,e001l beg"" 
at the Indian Institute of Science, BangaZo,e. 

I have the honour to inform you that my Council, at its meeting on Monday, 
20th July 1931, authorised me to apply, on its behBlt, for grants-in-aid of the 
following subjects of investigation :-

(1) Preparation of cheap synthetic manure from town refuse and waste 
materials. Cost over a period of three years: Rs. 10,920. 

• • • • • 
2. In support of this application 1 lIubmit herewith detlliled ltatementa 

(not printed), by Dr. V. Subrahmanyan who, for the past two years, has beeu 
in charge of the biochemistry department at this Institute. 

3. From these statements it will be observed that much foundational 
work has been already completed at the Institute on subject (1) ••.••••••••••• 
and that the principal items of the proposed expl'oditure from the granta now 
sought will be the salaries of the bio-chemist.'1 l'utrustl'.l with the investigations. 
Suitably qualified bio-chemists will be available from among the post-graduate 
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.tndents of the Institute, many of whom have been actnally engaged 011 the pre­
liminary experiments, 

4. The bio-chemistry Jabol'atories at the Indian Institute of Science are fully 
equipped for the types or chemical Illltl biologic:tl "'ork involved, and there is 
an ample area of land available on the spot. Thus the inquiries will not entail 
much expenditure on Ilpparatus and matnials. and will not occasion loss of time 
~o Dr. Subrahmanyan in supervising the field experiments. 

5. It is not proposed to remunerate Dr. l:iubrahmanyan a1tb.ough he is highly 
qualified for the work, both by his.experiolt'nts on the;;e subjects at the Institute, 
and f1'l'lll his having spent two yelll'll. at the Agricultural Experimental Station, 
Rothamsted, where he gained the Gold Medal of the Royal Agricultural Society. 

ENCLOSURE. 

Scheme for Ihe preparation of cl.eap synlhee,c manu" from loum refuse _ 
tDt.I8te mtJIerials. 

I request that the Council of the Institute lIill be pleased to move the 
Imperial Agricultural Research Council to help us with a grant to enable us to 
extend our investigation on the preparation of a cheap synthetic manure from 
town refuse and waste materials in general. 

In most places in India and elsewhere, refuse is disposed of by being either 
dumped into pits and allowed to undergo spontaneous decomposition or burnt. 
The former method has now been generally recognised to be a slow and wasteful 
process, the final product making a manure of only indifferent value. The major 
part of the useful matter is lost in the form of gas. Because of the presence of 
large quantities of domestic waste in undecomposed condition, putrefaction sets in 
rapidly if proper precautions are not· taken. The refuse heap becomes a breed­
ing place for t1ies and mosquitoes lind a variety of worms and insects which turn 
ont to bc menaces not only to crops but also to publill health in general The 
process of incineratioD although useful in certain big towus is, still, a highly 
wastefnl pl'\llCel!8. Even under the most favourable ('ouditions the refuse does 
not bum properly, but only smokes away, the foul odours arising out of it 
eerionsly endangering the purity of air for miles around. The fuel value of 
the refuse, particnlarly in India, is practically nothing : in fact, large quantities of 
eombuiltible materials like coal and chareoa1 have to be added to make them' 
bum. 

During the years 1922-21 l:IOme attempts were made by Dr. G. J. Fowler 
and his oo-workers, in this Iw;titute, to make ~lIitahle composts with the local 
refuse by aerating it with activated sludge under a variety of conditions. The 
results, though of eousidel1&ble academie interest were not so encouraging as to 
warrant extended application of tbe method. 

It has been obscrved b~· a number of WOl'kcrs thnt organic materials like 
town refuse prove highly urisatisfaetory as manures if their ratios of earbon 
to nitrogen exceed that of 10 to 1. If tLat proportiou be not made up by snit­
able additious of nitrogen, (a) the rotting of the manure both in the heap and, 
later in the soil, slackens considerably and (b) the organic materials instead of 
adding to the fertility of the soil actually lead to its depression by rendering 
most of the plant nutrienm originally present in the soil unavailable. 
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The need for chemical starters to make the proportion ot carbon to nitrogen 
adequate and to supply certain mineral ingredients which most organio materials 
lire deficicnt in has been generally recognised. 

During recent years Dr. }'owl",r and hiK I'II-wol'kf'1'!I ot CownpoJ'{> have "tudied. 
the suitability of 11 variety of waste materials for making organic manure&. They 
used cow dung, ",ow's urille aud night suil as biologwal acti\'atoN and completed 
the fermentation, anaerobically, in pits. 

Without commenting on the dctails of the ditIel'l'nt methoda cited above, it 
may be stated that for refuse-particularly from towns, which is • heterogeneous 
mass containing a lal'ge amount of resistant eellulosic material_ the use of 
chemical or biologieal startcl"I alone will 1I0t he adequate tor obtAining a satis­
factory final product. AnaerobiCl processes of decomposition are (a) often wasteful, 
large amounts of liquid and gaseous matter being formed 811 hye-products and there­
by lost, and (b) liable, except in the hands of experienced scienti1le workeN, to 
lead to much putrefaction and thereby become sources of nuisance and danger to 
publio health. 

The objects of the pl'tlllCnt investigatiull WI'rt' to pJ'{>part' out of town refuse 
aUll waste materials, in general, a cheap but useful manure which will. (a) be 
f()rmed, in a short period of time, under aerobic conditions in the presence of 
s\ritable chemical and biological starters, (b) contain all the nitrogenouB and 
mineral compounds, originally present in or added to it, in readily available 
form, (e) help indirectly in rendering rock phosphates and other resilltant 
minerals readily available to plant nutrition, (d) be repeatable at all aeasons of 
the year and under various elimati. oonditions even at the hands of unskilled 
labourers, and ·(e) be clean; hygienie and prove; at no time, a source of danger 
to Pllblic health. Some of onr preliminary investigations having shown that 
in the presence of minute quantitiea of inorganic catalysts like eupric bydtoxitle 
biological deeomposition of organic mattn is greatly hastened, we matlo a 
systematic study of the effeet of spraying raw or treated aewage on heaps of 
town refuse, specimens of waste vegetation like Lantana Camara after treating 
them with minute quantities of insecticides and fungieides like eupric hydroxitle, 
bleaching powder, ealeium cyanamide, etc. The sprayings were carried out 
from day to day and the heaps turned over frequently to ensure adequate sir 
supply. 

It was ohserved that Os a rClmlt of the treatUlf'nt with the activatol'!l~ (a) the 
decomposition of the rellulosic mat~h wall I!relltly ha.'ltcned, (b) the sprayed 
sewage lost its foul odour and the h('ap dr.veloped the pleasant earthy smell 
generally associated with well rottl.'d organic msnUI'e, (e) the development of 
putrefactive organisms and harmful insectll Blld germination of weed leeds were 
~'Teatly checked. The rate of dl'Composition was not influenced by the previous 
treatment of the sewage, raw sewage being just lUI efficient lUI the one which had 
undergone previous aerobic or anaerobic decomposition. The rotting of the refuse 
was, however, greatly hastened and the mlUlurial value of the compost ronsitlerably 
enhanced by previous addition of lime, nitrogen and phosphate to the refuse. 
Among tbe ... arious activators that were tried, copper has been found to be the 
cheapest and the most efficient, no more than 20 gms. of commercial copper sul­
phate and its equivalent of burnt lime being required to treat one ton of 
refuse . 

. The synthetic manure thns prepare4 eontains 0.9-1.2 per cent. of Ditrogea 
and about 0.2:-().3 per ce~t.. of ava,i4b~e phollphorie aei€\ and thus comparea 
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rapidly as farmyard manure it; the soil and the minute quantities of activators' 
pr~ent in it rroduee no toxic effect on plant life. 

Systematic pot and plot trials campd with r(Jgi (Eleucine Coracana) and 
Ji'fench beans ,(fhaSfiOluB 1JlIlgari,~) have t;hoWII that, uudtlT the )ocllt 'soil and 
climatic conditions, the manure is distinctly supcl'ior to complete artificials and 
slightly so to 'the average farmyard manure. It i~ somewhat inferior to dry 
activated sludge, but the latter is very much more expensive and its supply is 
not equal to the demand. 

'''Further experimt'nts have! also shown that the refuKe treated with activatora, 
(a) rots effectively, without any foul odour, if mixed with nightsoil and subse­
quently sprayed with sullage, and (b) each heap can deal with about 300 times its 
weight of sewage, without showing any putrefaction, though a very much smaller 
quantity is sufficient to bring about biological decomposition. 

Experiments have recently been undertaken to determine, (a) the effect of 
minute quantitiea of certain biologically active substances on the decomposition 
of cellulosic materials, and (b) residual values of synthetic manures prepared 
from town refuse and waste vegetation. 

}'urthcr work on the subject will include, (tI) standardisation of the technique 
of treatment 110 that even unskilled workmen ean prepare the synthetic manure 
on a big seale from the refuse collecting in large cities and waste vegetation eol­
lecting in considerable quantities in the countryside, (b) extension of the observa­
tions to treatment with trade wa.'Jte which are rich in plant nutrients but general­
ly difficult to trt'at by the commOller methods of sewal!e disposal, and (c) study 
of methods of pre8erving the manure so as to avoid losses of plant nutrients 
during storage. 

Regarding tho facilitit's for cal'l')ing out the investigation at Bangnlore, it 
may be mentioned that, (a) the bio-chemical laboratories of the Indian Institute 
of Science, Bangalore, are fully equipped for every typc of chemical and biologi­
cal work. (b) there are nearly two hundred acres of available land whereon the 
necessary pot and plot trials can be carried out, (e) in addition to the waste 
materials eollecting on the Institute cstati', there will also be the different types 
of refuse articles which aecumulate within in the towns of Bangalore and the 
Civil and Military Station, Bangalore, for work and also for studying the pro­
blems relating to the sanitary collection of material!! prior to treatment, and 
(d) we have the advantage of rflceiving the necessary advice and C()-operation of 
the mnnicipal and the health officers of the two towns mentioned under (e). 

The expenses connected with the extension of the investigation may be 
grouped under the following heads :-(a) apparatus and chemicals for laboratory 
wOl'k, (b) pots, manures and other tleld acceSllOries, and (c) salary of a com­
petent special officer who will conduct the researches under the direction of the 
Professor of Bio-chemistry. The expenses relating to (a) and (b), though fairly 
heavy, can be met from the departml'ntal grants, but we have no adequate provision 
for meeting (e). It is therefore requested that the Agricultaral Research Council 
may be moved to make a grant enabling lIS to meet the salary of a bio-chemist 
who will be on the grade of Assi~tant (Rs. 175-25-275), with a retiring allow­
ance amounting to 10 per Cl'nt. of his total salary, for" period of two years in 
the tlrst instance. 
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The following is a summarised statement of expenses for which th, 'grant it 
~ught.-

Salary of Assistant Bio-chemist 

(Contribution to Retiring Allowance) (10 per 
cent.). 

Total 

lsi year. 2nd year. 
Ra. ,n... 
2,100 

210 

-, 
2,310 

2.400 
240 

2,648 
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SUBJECt No.5 (b). 

SCHEME FOR THE CONTIlI.'UATION OF STUDIES IN ELECTRO­
CULTURE. 

Attention is invited to the attached extract (Enclosure I) from a letter :re­
ceived from the DirectDr, Indian Institute of Science, Bangalore, No. 9-C.-2j7075, 
datp.d the 31st July 1931, in regard to a grant for continuation of studies an 
electro-culture. The results of preliminary trials on electro-eulture carried out 
in the Institute will be found in the note at Enclosure m. 

2. The scheme, which is fully cxplained in Dr. Subrahmanyan's letter 
(Enclosure II), to the Direl-ior of the Institute, involves an expenditure of Ra. 
10,920 spread over a period of three years. 

The scheme is submitted fIX the consideration of the Advisory Board. 

'the 311d J alllUJrll 1932. 

T. VIJAYARAGHAVACHARYA, 

Secretary. 

ENCLOSURE I. 

&rraAcr' f'ROH LET'l'BB,I'ROH THR DlRECTOII, INDIAN INSTITUTE 01' SOIENOE, B.umA­
LOI!.S, TO THJ: SECRETARY, 110IPERIAL COt;NCIL OJ' AGRICULTURAL REsBARCB:, 
SUlLA, No. 9C.-217075, DATED THE 31ST JULY 1931. 

SUBJEal' :-Application for money-granU to continue researches already beg"n 
.al ,he Indian Institute of Science, Bangalore. 

I have the honour to inform yon that lOy Council, at its meeting on Monday, 
20th July, 1931, antforised me to appiy, on its behalf, for grants in aid of the 
following aubjeets of investigation :-

• • • • • 
(2) Continuation of studies in eleetro-eulture. Cost over a period of three 

yeara : Re. 10,920. 

• • • • • • • 
2. In support of this application I submit herewith (Enclosure II) detailed 

statt'ments by Dr. V. Subrahmanyan who, for the past two years, has been in 
eharge of the biochemistry department at this Institute. 

3. l''J'Om these statements it "'iIl be observed that much foundational Yo'ork 
has been already complf'ted at the Institutt' on subject •• (2) ••.••• , and that the 
principal items of the proposed expcnditurt' from the grants now sought ~'ill be 
the ealRrit1! of the biochE'mists entrustt'd with thE' investigations. Suitably qualified 
biochemi&"ts will be available from among the post-graduate students of the 
Institute, many of whom have been actually engaged on the preIiminary 
n:perin¥!Uts. 

4. The biochemistry lahoratories at the Indilln Institute of Science are full)' 
equipped for the typt'S of chemical and biological work involved, and there is AD 

ample area of land available on the spot. Tbus the inquiries will not entail much 



expenditure on apparatus and materials, and not occasion 108& of time to 
Dr. Subrahmanyan in supervising the field experiments. 

5. It is not proposed to remunerate Dr. Subrahmanyan although he is highly 
qualified for the,'work, both by his experiment.s on these Bubjeda at the Institute, 
and from his having spent two years at tho Agricultural Experimental Station, 
Rothamsted, where he gained the Gold Medal of the Royal Agricultural Society. 

ENCLOSUl1E II. 

LETTER FHOM PROFESSOR V. SUBRAHMANTAN', TO THE DlREC1'OR, INDIAN INSTlTUTlt 

'olit SCIENCE, BANGALOTlE, No. 150160, D.~TED THE 29TH JUNE, 1931. 

It is proposed to extend our present inv~tig8tion on electro-culture and 
this note presents the more importl1nt detailll of the scheme that is contem­
plated. It is ~eqne3ted that if the Counril of the Institute approve of the 
idea, theY will be pleased to movl' the Imperial Agricultural Research Council to 
make a grant towards a part of th!.' I'xpenditure. 

The results of investigations carried out in other parts of the world 
leave little doubt that, under favourable conditions, electro-culture i& a potent 
method of increasing the yielc1 of the soil (vide f-:tudies on Electro-culture, Pt. I, 
Appendix III). It has been reported by a number of workers that, nnder care­
fully controlled conditions, (a) early germination of seed, (bJ rapid absorption 
bf ''tuitrients ,from the soil, (e) enhanc!'d photosynthetic activity, (d) stronger 
and healthier plants, (e) early maturation, and (f) considerably enhanced yields, 
may be, obt~ip.ed, 

The more fundamental principles relating to the electric stimulation of plants 
,ha\1e" ,however, so far remained comparatively obscure. Previoua work on the' 
subject having been confined only to temperate regions, t~e conditions for the 
successful application of the treatment, under tropical conditiona, to indigeD01l8 
crops have yet to be investigated. The strength of the necessary electrification 
and the tithe and duration of its IIpplication for a variety of crops have also to 
.be determined. The influence of soil and climatic. conditions and the effect of 
manuring on the treated plantB have also to be ascertained., These and the 
allied subjects are of considerable practical importance. 

Ther.e, .are four recognised systems of electro-culture :-

• ' ,,( a) Methods· of seed treatment. 

(b) Discharge from a high tension overhead network on the plants • 

. (c) Treatment with high frequency currents. 

(d) Earth currents flowing between two electrodes buried in the ground. 

A part of our investigation on (a) haa alrearly heen completed and baa led to 
findings which hold out promise of being applicable to the malting and the brew­
ing industries [Studies on Electro.-eulture, Pt. II, Appendix III (Not printed)]. 
Work on (b) has also been already undertaken by us in collaboration .with the 
ElectrO-technology Department of this Institute. At the present stage, the ex­
'Periments have been eonfined to the use of alternating currents. The, equipment 

_, .' ,t ,. * 
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consists of a K. V. A. transformer giving 33,000-22,000 Von the H. T. side, ap-, 
propriate switches and fuses on the L. T. side, an ammeter, a voltmeter and a 
watt-hour meter. These have been housed in a hut measuriDg 10 ft. by 8 ft. by 
12 ft. The overhead netting has been put up at the height of 10 ft. from the 
ground for purposes of safety. One H. T. terminal has been conneeted direetly 
to the nct and the othcr to a plate buried in the ground. The overhead netting is 
of No. 19 copper wire and is carried on H. T. insulators. The plots and PQts 
under test oeeupy an area of 69 ft. by 40 ft. : adjoining that is a control area 
separated from the experimental portion by a wire net, 12 ft. high to eliminate 
the drifting of ions. The whole area has becn fenced doubly round so' as to ensure 
complete safety. 

Vegetation trials have been cl1rried out with (a) ragi (Eleucifle Coracana), (b) 
Cholam (Androsporum Borg1lUm) , (c) tobaceo, (d) lucerne, (e) French bean.o; 
(Phaseol-us wlgaris), (f) tomato, (g) onions and (h) sesame-with suitable repli­
cations. The following manurial treatments have also been compared :-(a) 
Farm-yard manure, (6) synthetic farm-yard manure prepared in this laboratory, 
(c) activated sludge, (d) complete ~ificials, and (e) no manure, as controL 
Systematic physiological measurements and chemical analyses of representative 
fpecimens have been ,carried out at frequent intervals. 

The results so far obtained have shown that (a) under Indian conditions 
E-Jcctroculture treatment 'is definitely beneficial in the early stages of plant life, 
and (b) the response is very'much more satisfactory In the ease of soils treated 
with organic manures than in those treated with artificials. 

FUJ;ther work on the effects of ,(a) compositioo,'&nd (b) 'dosage of organiU' 
Dlllnures on crop yields has recently been undertaken. 

The observations so far made are highly ruggestive and hold out passibi" 
lities of the application of the treatment to intensive crop production. Furt.hl~r 
work along the different lines suggested in our paper entitled 'Studies in Electro.: 
culture, p~ I' should, however" be carried out before th, different sysfems of 
treatment can be placed on sound practical and Ifconomic basis. . 

The Institute has already borne the cost of the various items of equipment 
IUld has defrayed all the working expenses connected with the earlier stages' of 
the investigation. 

The stage is DOW come for the different important aspects of the work to 
be taken up by II 'competen' special officer giving whole-time attention to the' 
investigation. Since our departmental grant is hardly adequate to meet thi 
salary of such an officer it is requested that the Institute's Council will move the 
Imperial Agricultural Research Council to make a grant towards such' exPenses. 
It is suggested that one special officer who will be' a eompetcnt biochemist may be 
appointed in the grade of Assistant (Ra. 171)...;...25---275) of this Institute, with' 
the usual retiring allowance of 10 per cent .. of the total salary drawn by the officer. 
The appointment may. in the first instance, be for three years and subject to 
extension for a further period if the results warrant it. 

No payment is sought for the guidance of the work nor contribution towards 
the cost of ordinary apparatnses and chemicals to be used up by the special officer. 
It is however requested that a small annual grant of Rs. 1,000 may be made to­
wards the purchase of special, accessories like seed treating troughs, ge.nnuuition 
chambers, pots, manures, employment, 'Of extra labour, :routine assistanee. efe;.' 
which will be required in connection with this investigation. 

LlIOAR li' 
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. The following will be a smnmarised statement of the grant that is BOught in 
connection with the propDsed investigation on clectro-culture :- . 

. 

- 1st year. 2nd year. 3rdyear. 

Re. Re. Re. 
Salary of one special offioer (Assistant in grade 175- 2,100 2,.01) 2,700 

25-275). 
+ 10 lM'l' cent. Retiring Allowance .. 210 240 270 

Working ElI:penaea ., .. .. 1,000 1,000 1,000 

Total .. 3,310 3,MO 3,970 

ENCLOSUUE III. 

A NOTE ON THE RESULTS Oil' PREI.IKINARy'TBULS ON EL&CTRG-CULTUIlE. 

During the Spring and Summer months of 1931, pot trials were earried 
out with Ragi, Jawar, Frcnch beans, SeBllmf', luccrne, and tobacco, with a view 
to determine (a) the nature of the individual plant response to electro-culture 
treatment, and (b) the effect of manurial treatment on the clevclopmcnt of electro­
cultured plants. The following were thf' trcatments :-(1) the manure (control), 
(2) complete artificials, (3) farmyard manure, (4) synthetic organic manure pre­
pared in this laboratory, and (5) activated sludge. Each trial WII8 suitllhly repli­
cated and for each set of electro-cultured plnnts an equal number of untreated 
plants were maintained as controls. 

_ The electro-culture treatment consisted in overhead discharge, from a meeting 
10 ft. high, at 27,000 V, for two hours a day, immediately before sunrise. 

Observations with regard to (a) seasonal conditions, and (b) plant physio­
logical data relating to leaf area, shoot height, tillering, etc., were made systema­
tically. Specimens of plants wert' removcd, fmlI\ time to time dried and pre­
served for chemical examination. Depending on the nature of the plant the pro­
ducts were removed or the harvests were carried out and the yields were re­
corded. 

It. was observed that the electro-cultured seeds germinated more readily in 
their respective pots than thl' controls: the treated seedlings also developed more 
rapidly, particularly in pots that were manured with activated sludge, fram-yard' 
rp.anure and synthetic manures, all organiCl mannrf'S. The effect wae only nominal 
in. the . ease of the nnmanured and artificially mlWured plants and in fact it wu 
observed later that those plRDts did not differ nppreeiably from the controls: such 
plants BIso tended to get more readily • burnt' at the edges of their leaves (prob­
ably as the result of the high tension di!lcbarge) than those raised on organics 
manures though the latter were bigger plants and, being nearer the netting, 
l·eceived a' greater portion of the discharge. 

A.lI).ong the organic manures, tbe maximum re!opon!!e wu sbown to treatment 
with, activated. sludge whiCh was in a finer state of division aDd 
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eont&ined a greater amount of available nitrogen and minerals than the 
othe1'8. The inoreased development (as a result of eleotro-eultura treatment 
combined with treatment with organio mnnurp.s) was wcII marked in all the eases 
but it was most strikingly 10 in the case of Jawar which outstripped the eorre&­
ponding controls (manured but not electro-cultured) in height by about 1 ft. and 
in girth by about an inch. In the eorrespondiug ease of ragi, the eleotro-eultured 
plants showed more prolific tillering than the controls: in that of tomato, the 
treated plants were more bushy and bore more fruits than the controls : in the ease 
of lucerne the eleetrcHulturP.d plants came to cutting about a fortnight before 
the untreated onell. 

Quantitative observations were disoontinued after the first three . months 
as it was observed thAt there were changes in field intensity at different points 
as the result of the varied heights of plants. It is hoped to remedy .this defect 
when repeating the trials during the next season. 

FII 



AFPENDIX IV. 

SUBJECT No.5 (c). 

fC'HEME FOR THE EXTENSION OF SEWAGE-FARM INVESTIGATIONS, 
WITH SPECIAL REFERENCE TO PAPAYA AND PLANTAIN CU~ 
TIVATION. 

Attention is invited to the attached extract (Enclosure I) from a letter 
.. receivedfrom the Director, Indian Institute of Science, Bllngalore, No. 9-C.-21 
·7075, dated the 31st July 1931, on the above subject. The details relating to 
available facilities and nature of animal experiments intended to be carried out 

. to test the" quality of sewage crops will be found in Enelosure III. 

. 2. Tl;ie .scheme, which is fully explained in Dr. Subrahruanyan's letter 
"(Enclosure ·11) to the Dir('ctor of the Institute, involves an expenditure of Re. 
18,340 spread over a period of· three years. The scheme is Bubmitted for the 
consideration of the Advisory Board. 

The 2nd Jawuary 1932. 

T. VIJAYARAGHAVACHARYA, 

Secretary. 

ENCLOSURFl I. 

EXTRAO'r FROM LETTER FROM THE DIRECTOR, INDIAN INBTITUTB 01' SCIENCE, BANOA­

LORE, TO THE SECRETARY, IMPERIAL COUNCIL 01' AGRICULTUIlAL RESEARCH, 
SIMLA, No. 9C~-217075, DATEn THE 31ST JULY 1932. 

S1JBJECT :-Application for money-grants 10 continue researches already begun 
at the Indian I1IIItitt£1e 0/ Scipnce, B(l1Ioalore. 

I have the honour to infonn you that my CouD('il, at its meeting on Monday, 
20th July, 1931, authorised me to apply, on its behalf, for grants-in-aid of the 
following subjects of investigation :-

• • • • • • • 
(3) Extension of sewage-farm investigations,· with special reference to papRya 

and plantain cultivation. Cost over a period of three years : RB. 18,340 . 

• • • • • • • 
2. In support of this application I submit herewith (Enclosure II) detailed 

statements by Dr. V. Subrahmanyan who, for the past two years, has been in 
charge of the biochemistry department at this Institute. 

4. From these statements it will be observed that much foundational 
work has been already completed at the Institute on subject .. (3) .... , and that 
.the principal items of the proposed expenditure from the grants now Bought will be 
the e:alaries of the biochemists entrusted with the investigations. Suitably (lllaJified 
biuchpmists will be available from among the postgraduate students of the 
Institute, many of whom have been actually engaged OD the preliminary 
experiments. 

4. The biochemistry laboratories at the Indian Institute of Science are fully 
equipped for the types of chemical Bnd biological work involved, and there is an 
am:{lle areB of land available on the spot. rhns the inquiries will not entail much 

i 



expenditure on apparatus and materials, and will not oeea&OIl loss of time SO 
Pr. Subrahmanyan in supervising the field experiment&. 

5. Ii is Dot proposed to remunerata Dr. Subrahmanyan although he is highly 
. qualified for the work, both by his experiments on these subjects at the Institute, 

and from his having spent two years at the AgrienItural EIperimental Station, 
Rothamsted, where he gained the Gold Medal of the Royal Agricllltural Society. 

~NCLOSURE IL 

IzrrEB nOli DB. ·V. SI'BRAlJIIAlrYAll, 'l'O !'lI'IDmzcros, INDIAN INSTITUTB 01' 

Sl."IERCK, BAllGALOHE, No. 18:1130, DAnD 'IH& 9rH JULY 1931. 

I request that the Conneil of the 1n..<Ztitnt. .-ill kindly mOYa *be. Imperial 
Council of Agricultural Reselmlh to help U. 1Iith a grant to enable us to extend 
our prasent investigations on sewagl' farming. 

Laboratory experiments and vegitation trials earned out by' us during the 
past four years have led to the followL'lg important findings :-

(I) IzJ limited doses (not exroofling 10 per et-nt. saturation) raw ur pre­
viously trented sewagp undergoes ready decomposition in a well 
aerated soil. Under the Bangalore conditions, the mineralization 
proeeeds so rapidly that thcre is no appreciable increase in organic 
matter even after some months of continuous treatment. 

(n) .Among the di1l'erent types of sewage sludges, the one obtained after 
intensive baet('1'ial oxidation (activated sludge) decomposes more 
readily than the fltlicrs :md It'ads to quicker plant growth and better 
erop yicld thaD tl!. others. 

(III) Very fl'w crops re3pond favourably to I'Ontinuous treatment with 
undiluted sewage. Some 'llllrk.et gllrden crops show signs of 'lodg­
ing' owing to the exeei'Sive amounts of pitrogen present in strong 
sewa.,<>e : otheI'!! f10urislt well in the early stages, but either develop 
abnormal properties likl\ profuse leafing without flowering or get 
readily attacked by a varil'ty of bacterial or fungus or insect pests 
in the later stages. 

(IV) Using undiluted sewage effiuent for watering market gSrden erops, 
it. was found tha& certain vegetables like cabbage, lettuce and beans 
are generally fayollred while othar!l like brinjals, lady's finger and 
chillies are invariably not encouraged. Some crope are favoured 
in certnin seaso~ncrally late !'lpring and early Bummer-but not 
in othl'rs. Profuse watering witb sewage is definitely inimieal to all 
the crops the roots beginning to. rot even after short contaet with 
stagnant St'W1Igt". • 

Sewage f;reate<l soil requires frequl'nt stirring to provide adequate aeration. 
Its textll!'C improves with liming, but many of the erops tend to 
" lodge II after heavy liming. Prolonged fallowing after removal of 
amp is f'SSential to rcRtore nonna1 eouditioDS in the IIOU. 

(V) Raw or previously treated sewage undergoes ready oxidation in the 
$Oil if diluted suffidenUy (1 : 3) ...-ith water. Vegetation trials with 
a variety of gra..~ cereals and legumes have shown that consistently 
favourable response may be expected as a result of treatment with 



cii1ut~d sewage. 'Li~irig hclps the decomposition of organio matter 
but does not ,appreciably affect plant development. The plants thUi 

'treated do not requlrt' the addition of either nitrogenous or potassio 
fertilizers, but rCRpond rcadily to treatment with superphosphate. 
The enhanced yields thus obtain4Jd correspond to no less than 100 per 
ceht. in farnul'ablf\ EC8!!QDS, in the ease of grasses and as much !loll 
50 per cent. in thc case of ,eercal!!, tomatoes and lucerne. 

Soils treated with diluted sewage haVII not 80 far shown any sigIllI of lick­
ness.' There is, on' the other hand, an indication to show that the 
organie, matter of thl.', sewage is completely destroyed in the Boil, so 
that it, a,Ppears that l1e~age has no J'esidual value 88 a manure. 

SystematiC! physiologieal observations have' shown that the plants raised OD 

diluted sewage funation as normally as those raised on any organio 
manure, Those growing OD 'undiluted sewag~hether previously 
lieated, or no~how, abnol1Jll1l vegetative development and COD­

sidera!>ly ,depressed reproductive activities. 

(VI) Since .the, beginning of 1928, a sewage farm has been, maintained 
, by the Institute to demonstrate the possibilities 4f raising crops 

profitably on sewage. All the crops raised on the farm have been 
kept undel' ohservation and among the various items of interest, 
it may be mentioned that certain trees like the papaya and the 
plantain flouri~h better on sewage than many of the market garden 
crops themselves: they also require less attention. 

,The foregoing observatil)ns made by a number of workers of this department 
are of co~siderable practical significanee. They show that under carefully COD­

,trolh:d conditions, sewage farming is clean and hygienic and can be run along 
profitable business 'lines. In view of' the encouraging nature of the result so far 
obtained it is therefore now felt that further study of the subject should be made 
by a special staff devoting wholetime attention to the investigation. In addition 
to obtaining more information regarding the various aspects mentioned above, 
,further work should be done ,to determine whether-

(al during land' treatment of sewage the di1Ierent plant nutrients are 
conserved in the soil OJ:' lost by denitrification or otherwise, 

(b) the drainagE< from the sewage treated BOil is (1) innocuous and (2) 
. does not 'carry away the water soluble nutrients originally present 

in the sewage, . 

(c) (1) it is possible to develop a system of sewage farming, under 
Indian 'conditions which will be clean and hygienic and, at the 
same time, profitable, 

(2) a farm of that type can be run either by the cities concerned or 
requires constant seientific attention with regard to BOil conditions, 
composition of drainage and, conditions of crops, and 

(d) the <"rops raised on sewsge possess the same quality as those OD other 
organic manures or artificial fertilizers. Thl.' cooking qualities, tbe 
proportions of the di1Ierent chemical constituents, essential amino 
acids and vitamins as influenced by the sewage treatment should be 
,determined. The nutritive values of sewage treated crops, as 

, determined by animal experiments, should also be assessed. 



Among the various items mentioned above, the last one is the most important 
and requires careful and systematic study. Most Indian villages, and even many 
large towns, have no system of sewage disposal. The nighlsoil is carted out and 
dumped in heaps : the sullage is just allowed to run on land and various crop_· 
particularly the market garden one_raised on it. The vegetables thus raised 
are sold to the public as wholesome materials and are consumed by the latter in 
considerable quantities. In 'view of this and the fact that citizens of such towua. 
suffer generally from diseases associated with putrefactive organisms, it would btl 
of primary importance to Qetermine the extent to which vegetables raised on 
sewage become the • carriers of pathogenic and putrefactive organisms froUl 
sewage, in which, of course, they are all known to be present. For the study of 
the above and the allied problems, the laboratories of the Indian Institute of 
Science provide almost unparalleled facilities. There are excellent arrallgt'­
ments for the collection and the study of sewage in the raw or treated condition : 
extensive grounds are available for extended pot and plot experiments: the 
laboratories are well equipped fot chemical and biological studies and for animal 
experiments. The chemicals and apparatuses required in connection with the 
laboratory studies, though highly expensive, can be provided free by the Institute. 
The materials required in connection with the vegetation trials, such &Spots, 
manures, seeds are either already available or can he· provided free by the Insti-. 
tute. There is however no adequate provision for payment to a competent staff 
to carry out the researches. A chemist interel>ted in agriculture and a biochemist 
interested in nutrition will be required to conduct investigations along the two 
important lines mentioned above. In addition to the laboratory and the field 
studies, the officers will hne to study, on the spot, the conditions prevailing in 
certain ill drained cities,-particularly those of the East and West Coasts of 
South India for the time being-and determine the extent to which the undesir­
able chemical constituents and microflora of sewage pass into the vegetables raised 
in those areas. Systematic nutrition studies may also be c3rried out with sueh 
crops if further fllcilities are available. 

It is requested that funds may be provided for (0) the salaries and the 
retiring allowances of two special officers who will be in the grade of Assistants 
(Ra. 175-25-275) in this Institute and (b) the expenses counected with visits 
~ different areas and collection of samples for investigation. No payment is 
Bought for the direction of the work by the Professor of Biochemistry of this 
Institute. 

The following will be a statement of the expenses in connection with this 
investigation for which the grant is sought for three years in the first instance :-

...-- 1st 2nd 3rd 
year. year. year. 

Re. Re. Rs. 

Salaries of two Assistant Biochemists on Re. 175-25 4,200 
-275. 

4,800 6,400 

Retiring aUowanoee (10 per cent.) of aggregate eaIary 420 480 540 

Travelling expenses and collection of samples - 1,000 750 750 

Total .. 5,620 6,030 6,690 



E~CLOSUI:tE nI. 

Details relating to avaikJble facilities and ,fHJture of animal experiment. intended 
to be carried old to test th. quality 0/ .ewage treated crop', 

FacilitIes for animal experiments in this department include (1) all 8Ilimal 
house, with all the accessories, chiefly for experiments with albinos, (2) " small 
rahbit rul~ anll, (3) a pigeon shed. Investigation relating to nutrition, standardiza­
tion of drugs, ete., arl! ,actually being carried out by different workers, wit~ 
albinos, pigeons" l'abbits and guinea-pig$. 

The animal experiments proposed to be carried out to test the quality o' 
cropsre.ised on sewage will include the study of (a) growth rates and (b) 
metabolic changes in, some of the animals mentioned above. The crops raised 
on: sewage as well as those raised on unmanured or otherwise treated Boil will be 
fed to. animalil together with the varioui items of basal diet. The weights of the 
individual animals will be followed from day to day and, whenever neee8tlary, 
the urine and the flilces will be chemically as well as bacteriologically esamined. ' 

'It is not possible, at this stage, to envisage the nature of the other experi­
ments to be carried out with the, animals' as they would depend on the way in 
which the animals, individually and as a, whole, will respond to the various treat­
ments. 



AlT'EIQ)IX V. 

SUB.1BC'r No.5 (II). 

SCHEME FOR EXTENSION OF WORK ON • QUALITY • IN CROPS. 
Attention is invited to the attached ernaet (Enclosure I) from a letter 

reeeived from the Direetor. Indian Institute of Science, Bangalore, No.9 C.-217075, 
dated the 3bt July 1931, on the above subjeet. The scheme, which is for t ... o 
years in the first instance and is fully explained in Enelosme n. involves an u­
penditure of Ra. 5,400. 

2. The scheme is submitted for the consideration of the Advisory Board. 

T. VIJAYARAGHAVACHARYA, 

S «:rtJttJry. 

rl, 2rtd .T tJflWlry 1932. 

ENCLOSURE L 

En'B&CT I'BO)( LB'1'TEIl no)( TlIJ: DIREC"l'OB., INDIAN IXBTITUTB OJ' SOIENCB, 
BANGALORE, INDu, ro THB SECRETARY, IHPERIAL CoUNCIL 01' AGRICULTURAL 

RESEARCH, SUDA, No. 9C.-217075, DATED TlIJ: 31ST JULY 193L 

SUR.TBar :-ApplicGtiofi for mORey-grtJnts to cotdiflU rlSetJrcMs already begull at 
tl, Indiall IlIIlfitut, 0/ Sci_, BtJflgalor,. 

I have the honour to inform you that my Council, at its meeting on Monday, 
20th July 1931, authorised me to apply, on its behalf, for grants-in-aid of the 
following subjects of investigation :- • 

• • • • • • • 
(4) E:xtension of work on C quality' in erops. Cost over a period of two 

years : Rs. 5,400. 

2. In support of this application I submit herewith detailed statements 
(Enclosure II) by Dr. V. Subrahmanyan who, for the past two years, has been 
in charge of the biochemistry department at this Institute. 

3. From these !ltatements it will be observed that •••.••..••..•...•.•••• the 
principal items of the proposed expenditure from the grants now sought will be 
the salaries of the biochemists entrusted with the investigations. Suitably 
qualified biochemists will be available from among the post-graduate students of 
the Institute, many of whom have been aetually engaged on the' preliminary u­
periments. 

4. The biochemistry laboratories at the Indian Institute of Science are fully 
equipped for the types of chemical and biological work involved, and there is an 
ample area of land available on the spot. Thus the inquiries will not entail much 
expenditure on apparatus and materials, and will not oeeasion loss of time to Dr. 
Subrllhmanyan in I'Upcrvi.sing the field experiments. 

5. It is not proposed to remunerate Dr. Snbrahmanyan although he is highly 
qualified for the work, both by his experiments on these subjects at the Institute, 
and from his having spent two years at tbe Agricultural Experimental Station, 
Rothamsted, where he gained the Gold Medal of the Royal Agrieultural Society. 

LlIOAR G 



ENCLOSURE n. 

Lm-rEa I'BO)[ PBOJI'ESSOR V. 'SUBRAHllANYAN, 1>EPARTllEN'l' a. BIOCHJ:JUSTRY, 
TO !l'HE DIREOTOl!., ,INDIAN INSTITUTB or SCIBNCB, BANGALORI, No. 225130, 
DATED THE 19TH JULY 1931. 

I request that you will kindly move the Council of the Institu'e to approaoh 
the Imperial Council of Agricultural Research for a grant to ·enable us to 
extend our investigation.on • quality' in crops. 

Until recent years, quality in crops was considered to be a vague entity 
determined to ,a greater extent by individual taste rather than by any 'Particular 
difference in chemical composition. With the recent discoveries in the field 
of nutrition, and in technical operations like malting, brewing and bread­
'making, .it has come to be realized that the apparently negligible dilferences in 
composition caused by soil conditions, manuring, variety 4! leed, eta., to agri­
cultural crops are highly important in assessing either the nutritive values of 
food materials prepared out of them or 'their Buitability for various technical 
operations. 

The following are some instances ,to show the importance of quality 88 

di~tinct from quantity as represented by total yields of crops :-(1) The nitro~en 
content of the grain is an essential factor in the assessment or the milling 
quality of wheat and the malting quality of barley. In the former, a high 
content of nitrogen is essential to attain the dcmred strength, while, in the 
latter, a low content of nitrogen is associated with high malting quality. 
(2) Heavy manuring increases the yield of tubers like potato and mangoltl 
wurzel, but the crops thns obtained contain more of water and partiaDy Illlllimilate<1 
salts than those raised on unmanured soil and in consequence pOtl8888 leu of (a) 
keeping quality and (b) feeding V'alue than the latter, and (3) grain and market 
garden crops raised on certain artificial fertilizers possess about the same chemical 
composition as those raised on organic manures, but are poorer in vitamins and 
essential amino adds than .the latter. 

Although the yield of crop is of primal'Y interest to the farmer, yet the 
quality of the product i~ of fundamental importanee to the consumer. This 
would, apply particularly to a country like India where defective nutrition is 10 

commonly prevalent. The importance of an investigation on quality, in ita 
various aspects, can, therefore, be hardly over-estimated. 

Recent investigations carried out in this department have shown that the 
malting quality of b8l'Iey can be considerably improved by electrical treatment. 
Further work along that and allied lines have already been undertaken and promise 
to be fruitful. • . . 

With a view to obtain an idea of the nature of quality in riee, the staple 
fond of hundreds of millions in India and the East in general, a cystematic 
investigation 'was undertaken,in this department, in the beginning of 1928, in 
eollaboration with the Paddy Specialist to the Government of Madras. Among 
the various aspects of' the problem proposed to be studied, the following were 
some of the moore important ones :-

1. The mft_ce 0/ lIeasOfJ, soil conditions and manuring 0fJ 'he chnnicGl: 
composition and fIId,itive fJ/d'ue 0/ rice.-Over 100 specimeus of paddy, including 
all the well-known varieties, grown in different parts of India were examined 
for their physical attributes, certain chemical eonstituents and calorific nInes. 
f'nrther chemical examination and data from field observations are Deeded to 



finish the ~vestigation. It is eIpected that the completed study will supply some 
valllable informatioD relating to the abovementioned aspects of the problem. 

i ' 
2. Thll effect 01 breeding for iflCreased yield Otl Ihll nlltrili1le tlalUil and s-. 

lainmg power of Ihe 9"'ain.-This aspe~t of the study was, at the outset, intended 
to be with special, referonee to eertain peeuliar observations made by the Paddy 
Specialist to the Government. of Madras with regard to eertain new strains of 
paddy that. were recently· introduced in Godavari delta. The new (Aduturai) 
strains readily adapted themselves to the loeal conditions and gave inereased 
yields amounting to about. 15 per cent.. but the ryots particularly the poorer 
ones BOon gave. up raising them because the b"l'ains obtained from them did· not 
possesa sufficient sustaining power. Whereas two meals of rice per day from the 
old Godavari strains were sufficient to SU!!tain an average man, even three of rice 
frolll the new strains were hardly sufficient! 'l'he above observation would 
mean that although the new strain of paddy givel! 15 per cent. more yield than 
the old one, it is actnally 30 per cent. less efficient than the latter; thereby sug­
gesting that there ill some fundamental difference between the compositions of the 
two graina. 

The oalorifio values of paddy from the two aboveJ!lentioned strains as also 
the ones !rom, the parent strains of the new one have not revealed any striking 
tlitlerence. The difference obviously lies in, the chemical natul'e of the constituents 
of the two grains and further study has to be curried out to determine the 
character and proportion of the starches and the proteins of the two varieties 
of rice. 

3. D_Uott 01 9"'owlh in relation 10 composition and qualify 01 rice.-I:n. 
the ease of the eommoner varieties of paddy, the period of' lapsing between the 
germination of the !tced and the harvesting of tbe grain varies from about 90 
days to over 280 days. The ryot chooscs the short period crop in preference to 
the long period one in anticipation of either (a) irrigation facilities for two 
or more crops in a season or (b) unfavourable climatic eonditions which might 
destroy a long-standing crop. 

Since the observatioDs· of Rosenheim and KajiVra have shown that the rice 
protein though present in relatively small quantities, possesses a high nutritive 
value, some experiments were earried out to determine whether the duration of 
growth made any difference with regard to the protein contents. of.. the. grain. 
The obsermtions showed that ~uch was in fact the case: the grain from the 
short- period: crop developed ollly a nominal fringe- of' aleurone layer, while that 
from the long period one had a very much thicker layer: the nitrogen content 
of the former was about' O;S-I!er cent. representing about 2 per cent. of protein 
while that of the latter. was over 0.9 per cent. representing about 6 per cent. by 
weight of that essential food constituent. It would appear, from the above, that 
although, the farmer. loses. in total yield by. railing' a. long· period crop he ga.ine 
considerably in quality. 

The foregoing observations are highly suggestive and deserve to be followed 
up by. fw.-ther systematie study. 

Effect 01 storage and parboiling Otl Ihll .,,""'ive valf'8 of rice.-It is well­
known that rice prepared by husking recently harvested paddy (a) cooks rapidly 
to a shapeless paste /IJ1d (b) causes digestive disorliers on being taken. On 
keeping fo.r some time, however, the same rice cooks properly and is- easily 
digested.. 

as 
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. Parboiled rice, though somewhat coloured, is invariably taken by the poorer 
classes because the cooked grain (II) keeps well, for considerable lengths of time, 
either bi itself or soaked under water and (b) has greater sustaining power than 
rice prepared otherwise. 

Some light has been thrown on the above by certain recent observations­
(II) there is definite biochemical change going on in the grain even after harvest, 
(b) during parboiling, the protein present in the aleurone layer and on the outer 
coating of the kemal in general are first peptised by the penetrating water and 
coagulated on the endosperm of the grain. The coagulated protein forma 
a thin but inseparable coat of the rice which is obtained in husking. It would 
therefore appear that the partial cooking during parboiling and the presence of 
coagulated protein which would otherwise be lost have some relation to the pro­
perties of parboiled rice mentioned above. Further work is, however, needed to 
throw more light on the above and the allied problems which are of considerable 
practical significance. 

The foregoing are but a few instances to show the importance of a systematic 
investigation on quality' in crops with particular reference to rice. Detailed study 
of some of the problems mentioned above would not·only throw light on the nature 
of physiological response of plants to a variety of conditions but also help, con· 
siderably, to modify our present system of agriculture so as to attain quality with 
quantity. 

The laboratories of the Indian Institutl' of Science provide perhaps the best 
facilities in India for the conduct of such investigations. The various materials 
required in connection with· the laboratory work and animal experiments can be 
provided free of cost by the Institute. No payment is sought for the planning 
and the direction· of the work but it is requested that funds will be provided for 
the engagement of the services of a qualified biochemist who will be in the grade 
of Assistant in this department and who will devote whole time attention to ths 
conduct of the researches connected with the investigation. A small additional 
grant to provide for the retiring allowance of the biochemist and to meet any 
special expenditure that may arise in connection with the collection ot specimens 
is also sought. The following will be a statement of expenses for which a grant 
is sought for a period of two years in the first instance :-

Items of expenditure. 1st year. 2nd year. 

Re. Re. 

Salary of biochemist in the grade RI. 176-26-275 .. 2,100 0 0 2,400 0 0 

Retiring allowance (10 per cent. of total salary) .. 210 0 0 240 0 0 

Towards collection of specimens and other special items 250 0 0 200 0 0 

Total .. 2,560 00 2,MO 0 0 
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APPENDIX VL 

SUB.JECT No.7. 

AI'PLICATION FROM LT.-COL. R. N. CHOPRA OF THE SCHOOL OF 
TROPI(;.:lL MEDICINE, CALCUTTA, FOR RESEARCH IN SYSTEMA­
TIC CULTIVATION OF MEDICINAL PLANTS llt'D STUDY OF FOOD 
POI~ONS IN INDIA.. 

. Attention is invited to the attached letter No. 108, dated the 4th January 
1932, (~closure I), forwarding a scheme for researeh in systematic cultivation 
of medicinal plants and study of food poisons in India submitted by LL-Col. 
R. N. Chopra. The I'OOOmmendation "f the Provincial Agrieultural Research 
Committee, Bengal, will be found in FAlclosure III. The scheme involves a yearly 
expenditure of Rs. 12,572. 

2. It is understood that during the current year the Indian Research Fund 
Association has made a grant to the School of Tropical Medicine, Calcutta, of 
Ra. 21,928 for pharmacologicaI, chemical, physiologica1 and therapeutical' 
researches on indigenous drugs. 

The scheme is now submitted for the consideration of the Advisory Board. 

Daltltl. Ihtl BI" Ja..ary 1932. 

T. VIJAYARAGHAVACHARYA, 
StlcrlJfary. 

ENCLOSURE L 

Lm.-rJ::a I'BOK THB SBCUTARY TO TUB GoVERNKBNT 01' BENGAL, AmuCULTU1lB .urn 
hmUSTRIBS DKPARTllENT, TO TUB SEORm'ARY, IlU'ERlAL CoUNcn. 01' Amu­
CULTURAL RESEARCH, No. 108, DATED CALCU'l"l'A, TUB 4TH JANUARY 1932-
In continuation of this Department letter No. 7441, dated the 28th December 

1931 (not printed), I am directed to forward herewith another scheme (Enclo­
sure II) for researeh in systematie cultivation of medicinaI plants and study of 
food poisons in India, submitted,. by Lieutenant-Colonel R. N. Chopra of the 
School of Tropical Medicine, Calcutta, which has been approved by the Provincial 
Agricultural Researeh Committee, Bengal, for inclusion in the agenda of the 
meeting of the Advisory Board to be held in the current month, together with 
relevant extracts from the minutes of the committee meeting on the subjecw 

2. The scheme has been approved by the Government of Bengal (Ministry of 
Agriculture) on condition that no financial liability devolves on them. One 
hundred spare copies of the scheme will follow. 

• • • • • 
ENCLOSURE II. 

Papers relating to Colonel Chopra'. Scheme for B.esearch in Systematic 
Cultivation of Medicinal Plants and Study of ,Food Poisons in India. 

LETrm J'ROK LIEUTENANT-COLONEL R. N. CHOPRA, I.M.S., PRoFESSOR 01' 
PuAIuuCOLOGY, SCHOOL 01' TRoPICAL MEDICINE, CALCUTTA, TO TUB VICII­
CHAIlIJUN, I¥PERIAL CoUNCIL 01' AGRIOULTURB, SIlIILA, {TBBOUGB TBIC 

DIRECl'OR, SCHOOL 01' TRoPICAL MBDICIN'B, CALCUTTA, DATED CALCU'l"l'A, TUB 

3RD JULY 1930. 
I have the honour to put before the Imperial Council of Agriculture a 

scheme for.research in systematio eultivation of medicinaI plants and study of 
food poisons in India. ' 



2. The subject of cultivation of medicinal plants is important both from 
medical and economic points of view. India is a veritable emporium of medicinal 
plants, nearly three-fourths of the drugs mentioned in the British and other 
Pharmacopooias grow here in a state of nature. The country POBS_ climatic 
conditions varying from the coldesti to the hottest, so that the drugs which do not 
naturally grow, within, her boundll. can. be easily made to do &D. Acclimatwalion 
is possible in India to a large extent with almost any plant, in foot it has been 
amply proved: in the case of digitalis, ipecacuanha, cinohona, jalap, etc., and 
there is no reason why the colmtry should not grow every drug to supply her own 
needs if not for export. As matters stand at present, India imports not only large 
q!lantities of drug. preparations but also crude drugs to the extent of many millions 
of rupp.cs ullnulllly. Vast tracts of land are lying waste at present in India which 
if utilised for the cultivation of drugs will not only enrich those concerned in the 
enterprise but will give the people drugs at a reasonable price. A study of the 
statistics shows that very little is being done at present in this connection. This 
fact is indeed deplorable. In countries like Germany and Belgium medicinal 
plants and' essential oil gardens have proved a great success. The State in France 
is taking a great deal of interest in growing drugs on a large scale and in the 
United States medicinal herbs are being cultivated on an industrial scale and the 
el1ltivaton! are reaping a rich harvest· and making large profits. More interest 
created. in, this direction in India will greatly be to the advantage of all 
concerned. In the United States of America tht're is a bureau of plant industry 
attached to the Botanical Survey Department of the Department of Agriculture. 
This bureau Fends its agricultural experts to various parts of t.hll world to 
investigate into the climate, soil and environments suitable for the growth of a 
particular plant. with a view to its introfuction in their own country. Even the 
Commonwealth of Soviet Russia have a bureau for carrying on drug trade. All 
these departments are carrying on splendid work for the respective countries. Re­
sea.rch in this important branch of· agriculture will greatly benefit the country. 

3~ Food poi8ofl8.~'J·here are a number of fool1 poisons, both of man IIn.t 
animals, about which very little is known. Examples of these are :­

Ben-beri and epidemic dropsy due to dis'Iased riee, 
LRthy)'i~m due. to Lathyrps sativus ; 
L.oliismus due to Lolium temulentum ; and 
-PaspalismuB (kodo poisoning) due to Paspalum l!el'Obiculat!1m (kodo), a 

millet, 
nrl1 knQwll, to occur in India. BCRides, there are forage poisoDll communicated to 
animals. An investigation into these is VfM'J important from an agricultural point 
of view. 

If funds are placed at my dispO&a1. 1. propose to work on the following 
lines :-

. 11); To. make a general survey of the medicinal' plants, lfbich are, natives. ot 
India. and of tbose which have been naturalised. Mos\· of the aurveys done- are 
very old and during the last ten years of my association with research in indigen­
ous drugs I have strongly felt that a fresh survey is absolutely necessary. 

(2) To get in touch with the Agricultural D~artments .a~1C1 Inltitutiool in 
d1ifferent provinces and encourage them to grow SUItable mcdicmal plant&. 

(3) To anlllyse the medicillal plants .so produced in order to ~ if their. active 
principles come up to the standard reqUIred by the pharmacoponu. In thIS way 
it will be possible to detenD.ine in what part .. of the country particular droga do 
best. 
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.(') To test; ,pharmaeologioally andtherapeubeally *he ·aetion 'otChIl!e -drugs. 
(5) To carry out a .ystematic investi«ation of different food and forage 

poisona occurring in the country. 

The following staiI in addition to what I have will be Irequired to take up 
this work:-

Per mensem. 

One Botanist at Re. 250 toRs. 350 

One 'Chemist at Rs. 250 to Rs. 350 

Two Laboratory Assistants at Rs. 50 each •. 

i'wo Lab-boys at Rs. 20 each 

·One Sweeper at Rs. 16 

Travelling allowance 

Contingencies, etc. " 

Total 

Re. 

8,600 

3,600 

1,200 

480 

192 

2,500 

1,000 

12,572 

All the pharmacological and therapeutic testing of drugs and the investigation 
uf tooll poisons will'be done by myself for which the Council will not have to tlay 
anything. The unit will be housed in the CaleuttaSchool of Tropical Medicine 
and Hygiene .. Not orily will it have the direction, advice and resources of the 
Department of Pharmacology at its disposal, but the collaboration of various 
experta in other Ilepartmentl; of the School as well. I am willing to start this work 
as soon as funds are placed at my a~sposal. 

D.-O. J'ROM LIEUTENANT-COLONEL R. N. "CHOPRA, I.M.S., PROFESSOB 01' PHARMA­

COLOGY, ,SCHOOL 01' TBoPICAL MEnIOIJIE, CAWO"1"I'A, TO R. S. FINLOW, ESQ., 
C.I.E., DIRJWTOB 01' AORlOUlll'URE, BENGAL, No. 186, DATED CALOUTTA, THE 2ND 

OoroBEB 1931. 

When I WILlI in Kashmir, you were good enough to write to me about the 
scheme .forresearch which I put ,up to the lmperial Council of . Agricultural Re-­
lIeareh. You sympathised with the scheme and said that you would be ..,ery glad to 
collaborate in this investigation. You also suggested that the amount asked for 
may be cut down. 'On return from leave I have gone into the matter and 1 find 
that the only reduction which 1 can make is to cut down one laboratory assistant, 
'which will reduce the tlmount by Rs. 600. 

The Imperial Council of .Agricultural Research wrote to me a letter (copy of 
'\\'hieh I am nltllching) asking for some further information. I am also sending 
'You copy of the l'l'ply I 'have given to this communiCation. I un~rstand that the 
meeting of the Provincial COuncil is going to beheld sbortly. I shan be grateful 
if you will be so good as to put this matter through. 

D.-O. FROM THE hll'ERIAI,COUNCIL or AGRIOULTURAL RESEARCH, SIML4, 'l'Q 

LIEUTENANT-COLONEL R. N. CHOPRA,1.M.S., PROFESSOR OJ!' 'PHARMACOLOGY • 
. SCHOOL 01' TRoPICAL MEDICINE,CALCU'l'TA, No. 1244I.AGRI', DATED SUfi"", 'I'HE 
&rH JUNE 1931. 

Please refer to your letter dated the 3rd .July 1930, on the subject of the 
Scheme for research in Systematic Cultivation of Medicinal Plants and Study of 
Food Poisons in India. . 
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2. I am to enclose an extract from notes prepared in this office for favour of 
your remarks. , 

3. We should also like to have any information on the following :-

(i) The drugs which are at present being imported into India and their 
marketing. 

(ii) The plants regarding which you propose to make a general survey. 

4. If you can. arrange to get the scheme through the Provincial Research 
Committee, and! the Local Government, by, say, November next, we shall place it 
before the Advisory Board in January 1932. 

E:ctract from the file regarding Lieutenant-Colon.Z B. N. Chopra'. Schem. for 
Research. in SY8tematic Cultivation of Medicinal Plant, ana Str.dll of Food. 
Poi80n8 in India • 

• • • • • 
2. The reference to food poisons seem to me to be a little inaccurate, unless 

there is newer work of which I am not aware. I was under the impression that 
beri-beri was definitely proved to be a deficiency disease, due to the consumption 
of polished rice without the necessary accessory foods, and not due to any disease, 

. or fundamental fault, in the rice itself. Secondly, lathyrism has bcen shown, by 
werk carried out by the Howards and the Indian Research Fund Association 
jointly, to be due mainly to weed seeds which are commonly mixed with khesari 
(lathyrus sath .. us) and not to the khesari itself. I do not know what the position 
is as regards kodo-poisoning. We should! like to have the latest facts on these 
'points before putting the matter up to the Advisory Board. 

• • • • • 

LETTER FROM LIEUTENANT-COLONEL R. N. OHOPBA, I.M.S., PBoI'EBSOR O. 

PHARMACOLOGY, SCHOOL 011' TROPIOAL MEDICINE, CALOU'l"l'A. TO THII: IMPERIAL 
COUNCIL 011' AGRICUIJl.'URAL RESEARCH, SIMLA, DATED CALOU'l"l'A, THII: 18'1' 
OoroBER 1931. 

I regret your letter No. 1244IAgri., dated the 6th June 1931, was not replied 
earlier as I was away on leave. 

2. With reference to the remarks made in the extract from notes prepared 
by your office, I have to make the following observations :-

(i) Beri-beri (epide"uc dropsy).-It is true that between 1925 and 1928 
beri-beri was eonsidered to be a deficiency disease, due to consumption of polished 
rice without the necessary accessory foods. Since then, however, there bas been 
almost a universal change of opinion and the toxic theory has gained ground. 

lEven Co.lonel McCarrison, whose work on nutritional diseases is well-known, 
appears to think that there is probably a toxic factor present. There are three 
main schools of thought regarding the causation of beri-beri-(I) Bernard of 
Saigon who thinks that beri-beri is produced by a bacteria which may infect rice 
or which may infect the patient ; (II) In the Calcutta Scbool of Tropical Medicine, 
we have done a large amount of research work in support of the theory that beri­
beri is produced! by eating diseased rice. The disease of the rice is produced by its 
becoming infected with a bacillus very similar to tbat described by Bernl/ol'd ; and 
(m) Japanese workers, who think that toxins are present normally in polisbed 
rice and these cause the disease ; vitamin B bas the power of neutmli.Oling the!!8 
toxins. 
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(ii) LaIAyriBm.-Here also the position is not clear. There are three theoriee 
about. the .cauBation of thiBcondition-·(I) Stockman's theory of the poison being 
contamed m the seeds is believed by us in the Calcutta School of Tropical Medicine. 
~ e, however, cousider that this poison is only present in the grains which are cut 
ripe and, therefore, germinate; (II) Howard, Anderson and Simenson, who 
consider that the poison was due to an adulterant called "Akti" or " Akta" 
(V'eill 811'''''0) from which an alkaloid called vieine could be obtained; and 
(III) McCombie Young working with McCarriBon thought that the disease wu 
due to avitaminosis caused! by one-sided diet when the people live on lathyrus 
sativus. 

A perusal of the above remarks will show that the causation of these two 
conditions is by no means a settled fact as your office note appears to imply. It 
is for this reason that research on these conditious is very strongly urged. We 
in this country are in a most advantageous position to work out the problem and 
the Calcutta School of Tropical Medicine is particularly fortunate in being 
situated in the middle of the endemic area of one and near the endemio area of 
the other. 

As regards parograph 3 of your letter-(l) The majority of the druga used 
in the British Pharmacopmia are being imported! into India either in crude form 
or in the form of finished products. The Custom rcports do not give details of 
quantities of each drug imported but a perusal of the table I am attaching 'fill 
show you that the total value of these amounts to an average of over Re. 70,00,000 
annually, exclusive of such preparations as proprietory .and patent medicines, cod 
liver oil, etc. 

I am of opinion that a good deal of this drain could be Baved by. increasing 
the produetion and improving the quality of these drugs, most of which either 
grow in IndGa in· a state of nature or can be made to grow under suitable condi­
tions. Thill is only possible if an inquiry sueh as I bave suggested is instituted. 

(2) As regards the plants about whieh I propose to make a general survey, 
I would say that practically all the important plants, whether those used in the 
western system or in the indigenous systems, will be involved. I shall begin with 
the important plants used in the British Pharmaeopooia first and will then go on 
to the important drugs of the indigenous systems which are largely used by the 
people of India, and also those which researches in the Calcutta School have 
shown tn be of proved utility. 

I am writing to the Provincial Research Committee to put the seheme through 
the Local Government as snon as possible. 

Lis' of cncde drugs imported info India. 

1. Aconitum napellus. 

2. Aloe ehinensis (aloes): 

3. Anacyclus pyrethrum (pyrethri). 

4. Antbemis nobilis (anthcmediB or chamomila). 

5. Arctostaphylos uva-ul,'si (uva-ursi). 

6. Aristoloehia serpenteria (serpentarii). 

7. Arnica montana (arnica). 

8. Artemisia maritima (santonin). 

LlIOAB H 



9. Atropa belladonna (belladonna and atropine). 
10. Barosmabetulina (buchU). 
11. Carum' carui (caiui). 

• 12. Caryophyllum aromaticum (cloves). 
13. Ciinchona succirubra . (cmchona). 
14. Cinnamonum camphora (camphor). 
15. Citrullus eolocynthis (colocynth). 
16. Claviceps purpurea' (ergot). 
17. Coccus cacti. 
'18., Convallaria majalis. 
19., Colchicum autumriaIe (colchicum). 
20. ,Croton eluteria (cascarilla). 
21. Digitalis purpurea (digitalis). 
22. Erythroxylon coca (cocaine). 
23. Euonymus atropurpureus (euonymus). 
24. Ferula fmtida (asfmtida). . 
25. Gelisemium mitidum (gelsimium) • 
. 26. Gentiana lutea (gentian). 
27. Grindelia eamphorum (grindelia). 
28. GuaiacumofficinaIe (guaiacum). 
29. Haematoxylon campecluanum (bacmatoxyli). 
30. Hamamelis- virginiana. 
31. Hemidesmus sarsaparilla (sarasapariIla). 
32. Hydrastis canadensis (hydrastis). 
33. Hyoscyamus niger (hyoscyamus). 
34. Ipomoea purga (jalap). 
35. Juniper communis (juniper). 
36. Krameria argentea (krameria). 
37. Lobelia inflata. 
38. Papaver -rhoeas. 
39. Picrosma quassioides (quassia). 
40. Pilocarpus microphyllult (jaborandi). 
41. Pimpinella anisum (anisi). 
42. Pod'ophyllum. emodi (podophyllum). 
43. Polygala senega (senega), 
44. Prunus serolina (pruni virg). 
45. Quillaja saponaria (quiIliae). 
46. Rhammus purshianus (cascara sagrada). 
47. Rheum officinale (rhubarb). 
48. Strophanthus kombe -(strophanthus). 
49. Taraxacum officinale (taraxaci}. 
50. Urginea scilla. 
51. Valerian officinaIe (valerian). 
52. Viburnum prunifolium (viburnum). 
~. Psychotria ipecacuanha. 



"flblB ,hM»ittg,h. qtWJIIti~ IIftd 4IGla6 0/ Mug. GracI medeeina (.zcludllfg chIf11ical8 
and narcotie8) ifltpwUfI "'to [tldill /rom1925-26 '0 1929-30. 

QUABTITY. 

Camphor (Iba.) 

Cooaiae (oz.) •• 

Clod Liver Oil (Ik) 

Morphia (os). 

Preparation of opium and morphia 

Proprietory and Patent mediuin. 

Quinine salta (sulphata or biaul-
phate).. •• •• 

Quinine hydroehlorida or dihvoro-
ehloride.. •• o. 

. Other salta (lba.) 

Saccharin (Iba.) 

Sarsaparilla and preparation there-
of .... .. 

Storaz inoluding liquid atoraz 
(role mellas)(lba.t ... •• 

Other BON of drug_ aDd medicin. 

Total drugs and medioin. •• 

VALu •• 
Camphor (lk) 

Cocaine (oz.) •• 

Cod Liver Oil (Iba.) 

Morphia (oz.) 

Preparation of opium and morphia 

1925-26. 192~27. 1927-28. 1928-29. 1929·30. 

2,945 

762 

70,787 

629 

57.999 

9.224 

4.704 

137 

43,362 

Rs. 
5,405 

13,088 

1,16,632 

13,102 

42,690 

266 

.200 

49.788 

854 

56.167 

11.886 

6.323 

124 

Ra. 
610 

6.388 

79.111 

13,301 

78.837 

320 

398 

65,670 

797 

44.455 

9.164 

5.080 ' 

1.037 

Re. 
869 

8.649 

81.411 

19.448 

88.746 

776 

508 

59.7M 

1.355 

49,2!J7 

9.682 

5.313 

890 

40200 

Re. 
1.797 

10.385 

81.249 

22,830 

85.801 

11.869 

.58.462 

47.S9:! 

9.821 

6,593 

3.188 

,8.592 

Re. 
17.381 

7.289 

70.148 

21.343 

75,441 

Proprietary and Patent medicines 12.44.325 14.92.904 13.5,7.526 23.12.712 24.28.660 
Quinine salta (sulplaate or biau.l-

ph ate) .. o. •• 15,43.562 12.16,924 9.46.084 10.49.403 10.19.748 
Quinine hydroehloride or dihvoro-

ohloride •• o. • 0 3.50.959 2.95,511 2,97.306 1,05,975 3.25.424 

Other salt. (Iba.) 0 • 

Saocharin (Iba.) .. 
Sarsaparilla and preparation there-

of .. .. .. 
Storaz inoluding liquid storas 

(rose mellas)(lba.) .. .. 

1.36.586 

10.274 

16.896 

12,049 

1,35.898 

9.447 

10.277 

962 

1.40.520 

17.325 

15.985 

100 

1.39.454 

. 16.510 

15.877 

1,200 

1.68.342 

30.417 

20.681 

.2,500 

Other BON of drugs and medioines 49.64,598 62.94.956 54.48,953 48.M.790 53.41.840 

Total drugs and medicines.. 84.70.166 86.35,1=l9 84,22,922 88,97.983 9~,29,214 

" 



No'. Oft Professor Chopia'. schems, by Dr. G. P. Heclor, ECOftOmto Bola .... '0 
the G01Ierftmen' 0/ Bengal. 

Qolonel Chopra propose&-

(1) To make a survey of medicinal plants, both native and introduced. 

(2) To get the help of the Agricultural Department in growing suitable 
medicinal plants. . 

(3) To analyse the plants so produced. 

(4) To test the pharmacological and therapeutical action of drugs obtained 
from these. 

(5) To carry out investigations of food and forage poisons, e1/., bari-beri, 
lathyrism, lolismus, paspalismu8. 

The items of work in which the Agricultural Department could assll.t are 
(2) and (5). 

It might be quite possible for the Agricultural Department to arrange to 
grow on its various farms medicinal plants rcquired by Professor Chopra, pro­
vided he supplied ·the seeds. Such as do not grow in the plain. could be grown 
at Kalimpong. As regards (5), the Agricultural Department is already in a 
position to supply almost any infonnation required regarding varieties of rice 
grown in Bengal, and could easily supply samples of rice required by ProfeSllor 
Chopra for his studies of beri-beri. 

The same applies to lathyrism, lalismus and paspalismus. 

The Agricultural Department could very easily grow the planti responsible 
for these and supply samples as required. Items (3) and (4) do not concern the 
Agricultural Department, nor item (1). 

Item (1), survey of medicinal plants, could best be carried out in collabora­
tion with the Botawcal Su~y at Sibpur, and for this the services of a systematic 
Botanical Assistant would probably be required for a few years. 

The scheme seems to me 'a very practical one, and one in which this depart­
ment could easily assist, as explained above. 

LE'l"rEB B'BOH THE SURGEON-GENERAL WITH THE GovEaXlIIElf'l' 01" BEXGAL, '1'0 '!'HE 

SECRETARY TO THE GoVERNllElf'l' OJ' BENGAl,. LoCAL SELJ'-GOVER!llllENT 

(MEDICAL) DEPARTMENT, No. 3060, DATED CALCU'l"TA, THE 26TH FEBRUARY 

193L 

I have the honour to submit, for favour of disposal, the accompanying copy 
of a letter No. 608, dated the 11th Febrnary 1931, and of its enclosure from the 
Director, School of Tropical Medicine and Hygiene, Calcutta, in which he puts 
forward a scheme from Lieutenant-Colonel R. N. Chopra, I.M.S., for a grant d 
Rs. 12,572 for research in systematic cultivation of medicinal plants and study 
of food poison" in India. I recommend the s('hl.'me and accordingly request that 
it may be traD"lmitted to the,Director, Imperial CQuncil of Agricultural Research, 
New Delhi, as requested therein. . 
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LETTEa lI'BOll THill DlRIIlC'l'OR, CALCUTTA SCHOOL Oli' TBoPICAL MEDlCINIIl AND 
HYGIENIIl, TO '.rHE SURGEON-GENERAL WITU THI!l GOVERNMENT 01' BOGAL, 
No. 608, DATED CALCll'.rTA, TlIE 11m FEBRUARY 193L 

In forwarding herewith a Bcheme from Lieutenant-Colonel R. N. Chopra, 
I.M.S., for a grant of Rs. 12,572 for research in Systematic Cultivation of 
Medicinal Plants and Study of Food Poisons in India, I have the honour to state 
that the need is an urgent one for a closer eo-operation between a botanist 
and 8 school such as ours, which is devoted to research on tropical diseases. 
Thel'e are many questions regarding food supplies where it is necessary to have 
such a department attached to the school. At present I am working on beri­
beri and epidemic dropsy and have to undertake the study of the classification 
of the rices, their digestibility, structure and certain diseases that cffoct the 
grain. An expert on this subject would be of invaluable help in this investig".v 
tion. There are, moreover, several diseases that are caused by eating certain 
grabls and pulses. An~ther very important department is the Pharmacological 
Depl\rtment where my colleague, Colonel Chopra, is studying indigenous· drugs. 
S!1ch a department would be invaluable to him in identifying the different 
samples of drugs. The result of these investigations of Colonel Chopra's liro 
leading to three very important issues :- . 

(1) That of the indigenous drugs which are known to Westem medicine 
there are Indian species often more powerful, and can easily be grown in India. 
This would lead to the encouragement of the cultivation of these drugs, so that 
in time India may be self-supporting in this respect. 

(2) There are many substitutes such as bitters, etc., that grow in India, 
and could be utiliscd more economically than the more expensive Western 
dlUgs. 

Finally,thel'e are drugs that are used in Ayurvedic, Unani and· Tibi 
mt'dieiDe, not known to Western medicine, but are extremely useful in the 
treatmtlDt of diseases. 

A botanical section would be a very great help to important researches 
whieh are being carried on at the school, and in time will Ultimately lead 
to a good deal of benefit to the country. Such a department will bring together. 
those who are working on medicine with the Agricultural Department and 
the Botanical Survey of :India. 

I w(,uld, thereforc, request you to :kindly arrange to have the scheme sent 
t('l the Director, ImperiaL Council of Agricultural Research, New Delhi, throngh 
the usual chanDel, as laid down by that Council, namely, through the Provincial 
Agricultural Research Committee' at an early date. 

This may kindly be treated as very urgen~. 

Generally, I support the underlying idea in the proposal which is, in its 
botallical side, to get together a Liaison Department joining medicine with all 
departments of Government capable of giving help in the cultivation or exploita­
tion of medioinal plants. The idea is good aDd deserves support. In the 
circulDI'tanocs of a Drugs Manufacturing Committee no longer functioning, SllCh 
a strcngthening of the Calcutta School of ·Tropical Medicine may allow tbi£. 
institution to tackle the work it was once hoped the Drugs· Manufacturing 
Committee. could do. ,some good may come of it.· But I none the less think 
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that the proposal and the methods need to be olarifled. On its botanioal side II 

botRnist is proposed-

(1) To make a general survey of the medicinal plants which are natives 
'of India and of those which have been naturalised. . 

(2) To get in touch with the Agricultural Departments and inatitutionl! 
in different provinoes and encourage them to grow luitable medicinal 
plants. 

1 agree whoie-heartedly with (2), for it is not improbable that aU the 
departments interested in plants-Forests, Agriculture, Horticulture .. ntl 
BotHnical Survey-could help if the Pharmacological Department could speci­
fically, ,indicate the directions in which help is needed. But I am duhiCJul of 
the immediate practical value of (1), the so-called medicinal plant lurvey. WIl 
have had this before. We have it in academic lists of plants tha.t va.ry in their 
importance to medicine. We could .extract it easily enough from half-A-dozen 
standard works that give us some general information on a multitude of plants 
without giving us much help regarding the development of anyone in India '. 
cOll(litions. I doubt not for a moment that a dozen or twenty or more plantlt 
could bc grown profitably to medicine and to Illdia, and if the Pharmacological 
Department could let us have a liBtof those which its present or to be acquired 
knowledge of the ,4rug market indicates al likely to repay growing, and can 
at ,the same time givc us some hope or guarantee of trade sale of our gl'OWD 
stoek~, the Departments of Forests, Agriculture, Gardens and Botanical Survey 
might between ,them take charge of the twenty or thirty crops or '5hatever 
numbl!~' may bp. 

I am in complete agreement with Colonel Chopra's method when he argues 
thl! economic and makel his proposal Itand on its own legs. •• It will enrich 
those concerned and give the people drugs at a reasonable price." My experience 
here, however, tells me to be wary and that it is easier to be earried away by a 
sweeping optimism thRn to get the hard economic facts to justify such optiwi~m. 
I, tlterl'fore, agree at once that what we are asked to grow, or exploit !lonll'how, 
should offer some chance of paying for itself, which is, I think, the b~t reason 
whf, the list should be restricted. 

I should advise letting the survey of Indian medicinal plants be a practical 
one, finding its impetus in the development of the first twenty selectionil and 
the proof that thtse do pay in India's conditions. But, besides in the Phllrma­
coillgieal Department, a botanist is also wanted at the school to co-operate with 
workers in other departments and this strengthens Colonel Chopra's proposal. 

I have already indicated to Government (in my No. 263, dated the 12th 
Sepb!mber 1929, to the Director-General, Indian Medical Service) how I thought 
the Botanical Survey could best co-operate in such work, and we havc Hince 
,theu haa our offer of help ae~epted. (A Botanical Survey officer ha. bet'll 
deputed to the Dorth-west for the Santonin Enquiry.~ 

If Wll !lan help by putting literatare and collections at the disp(l!'lIl of 
officers of the Dew Drngs DcYelopmt'nt Department-llo to call it-at the Sehnol 
of Tropical Medicine, or can otherwise co-operate with them in thcir work, such 
C(l:o}leratioD. mRy be taken for granted. From the new department ! shouid 
hOlle to get advice all to the directions our medicinal plant-growing ~1Iorte lihould 
take. 



In the past I have felt handicapped for Jack of such adviee, Iln.i eveu 
when we had prodnclld welJ anll cheaply we have not always been able to 
dispusl.' of· our product. 

Colonel Chopra speaks of the import to India, of drugs valued at milliollll 
of rupees. Some indication of what these are and of their marketinf: might 
constitutll just the help we require in proving that import is unnecesliary and 
that they C!an be grown well and profitably in India. For the hilip that a c0-
ordinating department, one linking the Medical with producing departments, 
is likely to give the Botanical Survey. I snpport Colonel Chopra's propoillli. Bnt 
I would seek to emphasise the importance of the ceonomie and· wouM let • 
medicinal plant survey grow out of the economio' (c/. letter No. 263 lIboyo 
refelTed to). I am aware tllat this proposal is heterodox, that it can be criticiaed 
as putting the cart before the horse, but I take the view that a survey is not lhe 
less pure and scientific because it is economic, and our experience proves con­
clusively that if any results are to be had they will come through specialisation 
in drug plants. 

C. C. CALDER. 

The 12th ~ep"mbllf' 1930. 

LETTER nOli C. C. CALDF.R, EsQ., DIRECTOR, BOTANICAL SURVEY Oil' INDIA, TO THIl 

DIREOTOP.-GENERAL, INDIAN MEDICAL SERVICE, No. 263, DATED SlBPUR, THE 
12TH SEPTEMBER 1929. . 

I bve the honour to aeknowJedge receipt of your letter No. 380!6458, dated. 
the 28th June 1929, lind to enelose herewith a list of plants of medicinal valul!' 
thnt hflvchRd their litl'rature indexeii here. This work was undertaken at the 
in"tance of the Officiating Director, Botanical Survey of India, while I wai on 
leave, and was at once restri(lted when I returned and 8uspende(l as soon as 
I could suspend it. I did tbis because I found myself completely out (If 
sympathy with the method of tackling work of this description, and bf.e&nse I 
saw an incres!!ing expenditure with no commensurate results in: the real Jevelop~ 
ment of the medicinal resources of India. 

2. The aims of developing such resources in this country can, in my opinion, 
bflst be IIttuined by good team work involving the co-operation of offieerA with 
pbarmacologieal, chemical, botanical and horticultural qualificatiollll, and I was 
80 eor.soioUli of the ease 'with \\\hich the real problems could be side-traoke<"l that 
I had to take the respollsibility of at onee stopping the library ledgering work 
beguu. In my opinion this was no substitute for the combined pharmacological, 
botauicsl and chemical work that hud to be done, and in it lay the danger of 
delaying the real effort that had to. be made if these resolU'ees were to. gain the. 
attention they deserved. . 

3. Moreover, if the work was to be undertaken in the manner in which I 
had confidence, the ledgering of knowledge already acquired would only give 
the minimum of help in the practical development· of the drug resourees. No 
soientific officer in real earnf'St in tackling the economio development of a 
single drug plant would have to spend much time reading· up the literature of 
a scientific, quasi-scientifie or popular nature in leading English or American 
journals that ledgering clerks ignorant of other languages, can deal with. He 
would go straight to work already quite well indexed (or ledgered) in some of 
the leading German botanical works and would quiekly be on the track of the 
originals of all the published works of J'('aJ value tohia··purpose. Having done 
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this, he would not necesSarily be much further ahead as regards Indian produots, 
and the further he went the more would become apparent the little use diffuse 
ledgering work was. At the same time, the truth that practical results are the 
outcome of specilization on particular produets would force itself home. 

4. This is the truth of all the drug devclopment work aceomplished by the 
various departments in India that have engaged in it and, in my opinion, ill the 
index to organisation for further development. I would seek to revise the term 
"Field Survey" in connection with medicinal plant work,-not that a proper 
survey of all the medicinal plant resources of India il not overdue,-but because 
I would seek from the beginning to emphasize the economic side of the work 
and look for future support in the fact that the part had directly paid for 
itself;· 

. 5. Further, I feel the term "Field Survey" somewhat loose or di1fuse 
and, ·unless Field Officers of rare capacity are obtained, likely to be con1ined 
in meaning to the compilation and publication of lists of plants of various 
degrees of importance as dnlg sources with their gcographical distribution and 
prevalenee. This would be very useful work, and I should welcome it, but 
between the fact of ,geographical distribution ~d prevalence of a 'drug plant 
and the possibility of its economic development or exploitation by collection or 
cultivation lies the danger of a large unbridgeable gap, and this danger con­

. centration on pure field survey work would hold. This dangcr can best be 
avoided by appointing the offieer or officers to develop speci1ic medicinal plant. 
and. by leav;.ng their initiative and interest to expand their scope of usefulneu 
by undertaking medicinal plant surveys. This wise one can hope to see the 
more important drug plants tackled first and the bringing of them to markeL 
In· short, I would link the purely scienti1ic with the economic by the creation 
of a self-supporting eeonomic. 

6. That there is the possibility of self-supporting industries in drug plants 
I have evidence enough from the work we are at present doing with them in 
the Cinchona Department (apart from the production of quinine). 

7. But the problem is first of all a medical one or one in which the 
Medical Store Department or Pharmacological Departments nnder the Medical 
Department can combine to give advice on. We want to bave the Medical De­
partment's advice from some of its numerous sections as to what medicinal 
plants we ought to start with and specialize on. The list should be limited in 
recognition of the fact that a Drugs Department if so called and fonncd, 
separate 'from present· departments, will have to be small to start with, and 
the list should comprise only those drugs for which a constant demand can be 
guaranteed by Governmep.t and in which a constant well-established trade goes 
on, I. mention this, because, in the past, some of us engaged in drug-growing 
and collection have not been well advised as to the direction our efforts should 
take, and because loss on this aceount has oecurred. There has been a failure 
in marketing ;facilities that, possibly, Medical Stores Department could help us 
out of. Thus, excess quantities of Digitalis foilia, Lycopodium spOJ\'9 and 
Felix mas, all more or less perishable products, have been left on oar hands 
through absence of official knowledge or demand or absence of marketing 
knowledge or facilities. Good produetion work has gone lost. We should 
therefore stick at first to what is generally and largely needed and what medical 
stores can take or .,ut us on to the market for. 
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S. The compiler of the list to ,be drawn up for our guidance might BIle this 
to keep our difficulties in mind by a judicious selection of standard drug 
necessities. He should also know whllt is lit prescnt being done in the way 
of JIledicinal plant cultivation or collection and where it is. 

9. I am aware of only a limited number of drug plants at present being 
esploited. 

10. There lire at the Cinchona Departml.'nts of the Government of Bengal 
and India (besides the Cinchonas)- . 

A. (1) Digitalis, (2) Lycopodium and (3) Ipecacuanha. 

B. In the Nilgiris-Digitalis. 

C. In the North-West (1) Digitalis, (2) Artemisia (Santonin), (3) Possibly 
Datura, (4) Scilla and (5) Atropa. 

11. But this is a very limited list, anel there may well be others receiving 
attention at some of the provineial gardens or by the Forest or Agricultural 
Departments and regarding which enquiries would have to be made of these 
departments and gardens before the list, on which further work should be 
attempted is drawn up. There are also, of eourse, large numbers of plant pro­
ducts used in Indian medicine that are getting the necessary attention from 
traders and Indian practitioners. 

12. If the appointment of Jedgering clerks or botanical officers engaged in 
pure medicinal plant survey work is not recommended as the proper way to the 
development of these resonrces, it remains to discuBB what would be a good 
organization and how it should be cared" for administratively. My view here is 
that results can only come from team work by medical, chemical, botanical and 
horticultural officers ana that the administrative organization to be succeBSful 
must recognize the necessity for and take steps to ensure the unison of the 
work. That this is so is, I think, borne out by' the history of the organization! 
aweady attempted to look after Drugs work. 

13. Although work on Indian JIledicinal resources predates by a long 
period Si~ George Watts' work for his Dictionary of Economic Products, and 
rq.l1clt knowledge of these plants aDd their value to medicine had been gained 
ap~ recogniz!l4 by the sYlitems of medicine indigenous to India, it· is yet true 
that Sir George Watts Dictionary work focussed. medicinal, chemical and botani­
cal ·opinion on the immense" medicinal resources latent in India and gave a 
directional impetus to their study. 

14. The lirst oonscious orga.nizatio,n was largely Sir George Watts' and 
when the Dictionary came to an end an attempt was made to continue D~gs 
work by the services of the "Indigenous Drugs Committee." The formation 
of this committee was an attempt at finding an organisation that could eo­
ordi.llate the ehemi~al, botanical anel ph&rmacological -work necessary. The 
ComJllittee had some meaning so long asa Chemist, Dr. Hooper, remained 
attached to the Economic Section of the Indian Museum, but it never had any 
power and never functioned satisfactorily, and the subsequent formation of a 
"Drugs Manufacture Committee" was a tacit admiBBion of the previous failure 
.ndrecognition of the need for team' work. . 

15. But here ag~~,. if pne ~y speak oq~ ~ COJIlmittC41 system failed. 
What was everybody's responsibility was nobody's, and it seems. to have been 
with a fecling of relief that the meetings were postponecfsiflfldie· and· tliat the 

LlIOAB 1 
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responsibility was shuffled 'back to the Botanical Survey Department unequipped 
as this was for it. . It is wrong perhaps to say that it was shuffled back, for the 
Officer-in-charge then showed a zeal to harbour it that certainly outran discre­
tion, if one judges by the attempt to attain results in the appointment of 
ledgering clerks, but in any case back it came through the decay of its proper 
home-the "Drugs Manufacture Committee." 

16. I cannot help regretting the abolition of the " Drugs Manufacture 
Committee," for I s'hould have thought that it was just to such a body properly 
constituted and given the neccssary power that workers in all linca pharmacolo­
gical, chemical, botanical and horticultural on the medicinal resources of this 
c(>untry would have looked 'for that co-ordination and co-operation, for that 
management of team work that is necessary to their etrort and that I fed is 
the key to any advance. 

17. The problems are not purely botanical. In my opinion they are not 
even principally botanical. They are first medical and chemical and these 
decided, they become combined botanical and horticultural. 

18: But if the work is td become the preserve of the Botanical Survey alone, 
I iI.m quite clear as to the nature of the strengthening required. The aim, I 
~hink, should be to make the work pay for itself as quickly as possible, and 
to this end we need recognition of the fact that we have to import trained 
hortIculturists, there being DO horticultural training centre in India. 

19. Amongst the limited number of medicinal plants we are at pr~sent 
in practice with I have. plenty of problem! waiting the trained horticulturist 
now, and as regards financial results, with one of tbe drug crops other than 
,Cinchona, we are entering a stage where everything points to operations paying 
for themselves handsomely, provided always they have the undivided attention 
of the trained nursery man. This is one of the important drug plants for 
which a standing demand is assured, and it is such specialization and such work, 
I would seck to extend as the next botanical survey contribution to any scheme 
for the development of the medicinal resources of this country. In this direction 
I see results. In the ditIuse survey of medicinal plants i see results much less 
certain. But the problem as a whole has medical and chemical aspects JUMt 
as important as the ootanical and essential to the success of the botanical, and 
I think· it is necessary before we go any further to recognise the whole problem 
and the interdependence of its parts in any organization for its solution. 

20. Perhaps these suggestions may influence further discussion you may 
initiate. I regret this late reply to your letter. I was unfortunate in missing 
Colonel Lapsley at Simla last month. I called on him to discuss these question. 
with him, but found he had gone on tour. 

ENCLOSURE m. 
EXTRACT FROM THE MINUTES Oli' THE FoURTH MEETING OJ' THE BOGAL PooVINCIAL 

AGRICULTUltAL RESEARCH COMMITTEE HELD AT CALCUTTA 0lIT SATURDAY THB 

7TH NOVEMIlEE 1931. 
• • • • • • 

(3) Colonel Chopra's scheme (Enclosure IT) for an investigation into :­

(a) Indian indigenous drugs and the possibility of increasing the lupply, 
not only for home use, but also for export ; and 

(b) food poisons. 
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Iu regard to (a) it was pointed out that a somewhat similar scheme from 
Madras had been accepted by the Advisory Board in June 1931, but it was 
agreed that Bengal has numerous facilities for such an investigation, not only in 
its wide ronge of climate and altitude, but in the Royal Botanic Gardens at 
Sibpllr; also especially in the School of Tropical Medicine, and in the large 
hospitals, where ample facilities for pharmacological and therapeutic testing of 
drugs arc always available. 

With refel'ence to (b), a large amount of work has already been done at 
the Calcutta School c.>f Tropical Medicine on ben bert in which the conclusion 
has been rear-hed that classical bert bert as a purely deficiency disease does not 
accolmt for all the symptoms met with, and that there is evidence that certain 
types of rice develop a definite poison which produces a disease distinct from 
classical beri l'eN. There is necessity for further investigation in this direction, 
also in the investigation of the other food poisons mentioned in the scheme, viz., 
Lathyrism, Loliflmus and Paspalismus. 

The Committee adopted the following resolution drafted by Dr. Ghosh :­

"That Calcutta is a very suitable centre for carrying out the type of work 
outlined in Colonel Chopra's scheme, and in view of the facilities available in 
Bengal for this research, the Advisory Board of the Imperial Council of Agri­
cultural Reseu1'ch should favourably cOllsider this scheme and, if necessary, 
decide 011 the nature of collaboration which is possible between this scheme and 
the Madras ~f!h(lme which has already been approved. The Department of Agri­
culture is prepared to afford all necessary help in any such work done in the 
province " . 

• • • • • • 

l2 



APPEJlDIX VII. 

SUBJ'ECT No.6. 

SCHE}1FJ F'OR THE DEVELOPMENT OF METHODOLOGY IN 'RURAL RE· 
SEARCH 8UBMITTED BY THE VISWA BHARATI IXSTITUTE OF 
RURAL RECONSTRUCTION, SRINIKETAN. 

Attelltion is invited to the attached letter (EllcloKure I), from the Govern. 
ment (,f Bengal, No. 7441, dated the 28th December 1931 forwarding a lIChem. 
(Emllosltl'e 11) for the development of methodology in rural rellearch. The 
schclue involves an expenditure of Rs. 37,500 spread over a period of three 
years. 

Tl'e schelll(; is now submitted for the colll:iideration of the Advisory Board. 

T. VIJAYARAGHAVACHARYA, 

S ecrfJ'a'g. 

The 4th january, 1932. 

ENCLOSURE I. 

COpy Oli' LETTER FROM THE GonmliMENT OP BENGAl., TO TBII SECRETARY, hlPERUL 

COUNCIL Oli' AGRICULTURAL RESEARCH, No. 7441, DATED THE 28TH DECJ:MBEII 

1931. 

With reference to your letter No. 2573IG., dated the 12th December 1931 
(not printed), I am'directed to forward herewith a IICheme (Enclosure II), for 
the developlllent of methodology in rural research, which has been Bubmitted 
by the ViswR Bharati Institute of Rural Reconstruction, Sriniketan, for inclu· 
sion ill thc agenda of the meeting of the AdviMOry Board to be held in January 
next. The scheme has been approved by the Provincial Agricultural Research 
Committee lind is recommcnded by Gover:nmcnt (Ministry of Agriculture) Bub· 
ject to the condition that no financial liability devolves on them. 

One hundred spare copies of the scheme will follow. 

ENCLOSt'RE II. 

Viswa Bharati Institute of Rural IteconstructioJl, 

SlLINIXETAN • . 
SCHEME FOR THE DEVELOPMENT Q:f' METHODOLOGY 

IN RURAL RESEARCH. 

Thc main conclusion arrived at by the Royal Agricultural Commission ill 
India, in their Report of 1926, is that in order to achieve any deflnite improve. 
mcnhl in Indian agriculture, the problem of village life as a whole will have to be 
taken iu Illmd and dealt with comprehensively. 

Th~ difficllIty, however, in putting this principle, into practice hi two-foM : 
'first" the problem of village life as a whole" is yet too nebulous and vague to 
most of us ; and second, the methods so far used in analysing this problem of 
village life are not sufficiently mature and lICientific for obtaining signi1leant in· 
formation. . 



Attempt!i in the torlJi of village studies are being made in several parts of 
Indii to ovoteoii!e 'the first of theBe diffieulties ; but they are not leading us very 
fat lI.use the IItIOOnd difticulty-vie'., the absence of reliable methods-has also 
to he fooktlned with. 

It is evident that somebody, somewhere, must give their whole attention to 
the development of methodology itself in rural research; and since this will 
prodt no. one particular organization or Province, but will be of service to the 

... ·liole of India, the Imperial Council of Agricultural Research is naturally the only 
organization which can be appealed to for sponsoring such a study. 

Genorally speaking, lIueh a study will involve the following three distinct 
phaiee : 

(1) le1ectiGD of Kethods.-While in India we have progressed very 
510wly, other oountries have gone far ahead in the formulation of 
method in rural researoh. America, for example, has developed a 
very elaborate technique involving the use of complicated statistical 
formula, diagramatic representation of facts, and several other 
plOcesses such as the' use of score-cards and spot maps and collec­
tion of biographical sketches and· short stories obtained from rural 
iJi!ople. Each method of this kind brings to . light some .one or an­
other important phase of village life; and together they serri; in 
t>res~nting a picture .whic~ is far m?re accurate t.han any compilation 
tif answers to queshollnalrps-a pIcture that g'lVes some reat clue 
tOl- dealing with village people, whether it be popularizmg of seien­
tHle agriculture or merely gaining of important information. 

Amedcia, however, is not the only country where such methods are being 
developed. Frllnce favours her own characteristic technique and 
Germany has her own. In England too there are " regiqnal snr­
,:t'~ II being earned out by different organizations and Rtlssia as 
well liS the little countries of South Eastern Europe are all busy 
in analysing their respective rural problems. Japan anil China, 
too, J\tIfllt be ineluded in this list, for in both of them either Chris­
tir.n Missionaries or their respective Governments have made some 
valuable studies of village life. If, therefore, a methodology of rural 
research iBto be developed for India, the 1lrst step will be (a) to 
ieJeet out of the methods that we already know, those that we think 
enn be usefully.applied in India and (b) to start, and keep on 
collecting a large amonnt of literature from all parts of the world 
and analyse it for the selection of other methods that are evolving 

. from day to day. 
(2) VHiAeatioa af Selected Methods.-The methods thus selected from 

this wide range will have to be applied to rural snrveys as well as 
to speeifte problems in rural economy in some selected regions in 
India with a view to finding out whether they do lead to signifleant 
Miu!hisions. Tflis work can most easily and profitably be initiated 
i!1 ffie region in which the Institute submitting this scheme is situat­
elf. The I!onditions prevailing in the Birbhnm District of. Bengal 
8re akin to those in the adjoining Province of Bihar and .Orissa 
as also to a large tract embracing parts of Central Provinces, United 
Provinces and even Central India. After they have proved valnable 
h~~ fhe, Mil b~ trieer out in some other typical region as well. and 
it fI~ he' fonnd valuable there also, they will readily be aceepfed' 
IiMI usU b'Y workers in' all parts of the eountry. 
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(3) Evolution of Entirely New Methods.-It i..s expected that while we aro 
engaged in selection and application of different methods of analysia, 
we shall' be confronted with problems and situations unique .. ~ to 
India. These (aside from the mere handling of different methodR) 
will naturally lead us to evolve entirely new methods of analysing local 
problems, and we shall thereby add to the repertoir, of research 1!lG­
tbodology as a whole. For example, R vital problem and one more 
important to rural research in India (with her 5 million vilmges' and 
varying regions) than to research in other countries is the following: 
How to select a typical village for any ·give,. region" A"large 
number of village studies that have been made so far are practi­
cally useless because they represent conditions that are peculiar to R 

. particular village and do' not apply to' the region as a whole. Thia 
fact has been generally recognized but no work has yet been done 
tl) answer the question scienti6.cally. Similarly there are several 
other problems· that are bound to evolve new methods of dealing 
with them and the analysis of which is a crying necessity. 

. These thlee phases of the work will have to be carried on simultaneously and 
the su('cess in each will depend partly upon that in others. For directing the 
work we already have on our staff a person, in Dr. Amir Ali, who has had the 
rare opportunity of studying agricultural research both from the technical and 
soci9.1 point!> of view. Our further needs, therefore, are (i) a staff that can 
t~ily be trained in this particular kind of work(") sufficient funds to cover 
travclhr...: expenses in the villages as well AS to different parts of India and (Pi' 
sufficient money to cover the expenditure on printing, stationery of various kinds 
as well as that for subscriptions to important magazines and purchase of bul­
letins, leports, pamphlets and some important hooks. 

The flnancial requirements to cover these will be as follows :-

8alarieB 
lstyear. 2nd year. 3rdyear. 

1 Assistant for Statistioal work @ lSO/- 1,800 1,800 1,800 
1 Assistant for Field work @ 150/- .. 1,800 1,800 1,800 

10 Workers for oollecting of materials from 
villages and helping in oompilation, 
@25/-p.m •..• 

1 .Clerk @ 75/- p. m. 
. Travelling 00' 

Offiu d: 8tationery 
Cuntingeru;y 

Total for 3 Years 37,500/-

SB.INlKETAN , 

N01J~ber, 1931 • 

etc., 
3,000 3,000 3,000 

900 900 900 
3,000 3,000 3,000 

700 700 700 
400 400 400 

12,500 12,500 12,500 

RATmNDRANATH TAGORE, 
Ge,.eral SeC1'eltJry, 

VIBWA BHAIlATI. 

. ------------------------------------------------------• Three suoh problems inoluding the one specified above are being worked UPOD at the 
IDBtitute in spite of its lack of funds. They are expected to be complete abont JaDnary • 

. 1931, and will be sent on .. supplements to the scheme if they are read, in time for the 
meeting of the Advisory Board. . 
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Thi 'TlBY& . Bha.rati ID8titute of Bural :&ec:oJllltnu:tioD, 

SBlNIltETAN. 

BRIEF O'OTLINE OF ITS GlLOWTll AIm ACTIVITIES. 

Dr. Rabindranath Tagore had for a long time loved the village life of India 
p~d It'\d cherished the desire to be of st'rviee to it. As early as about 1912 he 
acquired from Lord Sinha of Raipur a piece of property, not far from Santini­
btan and adjacent to several villages, which he wished to make into a nucleus 
froUl where village life could be studied and developed. This place was given 
th., name Srilliketan and Dr. Nage.n Gangulee, who was recently on the Royal 
Agricuitol'l.1 Commission, WIl8 for a time in charge of its establishment, but, due 
to lack of funds, nothing much could be achieved and the project had almost to 
be given up. In 1!J?..J., Dr. Tagore found in America a young and .enthusiastie 
Englisbman, Mr. L. K. Elmhirst, who "'as not only willing to put his head, heart 
and hund into the work, but who was able to secure financial assistance on a 
large scale as well Thus in 1922, "ith Mr. Elmhirst as Director, was started 
the "Agrieultural Department" of the Viswa Bharati or the International 
University. 

Soon, however, it Will! realized that the application of science to agriculture, 
though absolutely . essential, was only a part of what was needed for the 
development. of the villages. The incidence of malaria had a distinct thongh in­
din-ct bearing on low production ; the number of persons thrown out on to the 
land due to decay of cottage industries, was serionsly distnrbing village economy; 
primary education was accelerating the drift to the city and scveralother phases 
01 vill.gelife were together forming an almost insurmountable obstacle to agri­
cultnrd development. The" Agricultural Department" of the Viswa-Bharati 
therefore, very soon assumed the name and functions of the Viswa-Bharati Insti­
tute of Roral Reconstruction. 

With the generous financial help of llr. and Mrs. Elmhirst, and a little from 
Indian sources, Government and public, the Institute has been struggling against 
local obsf,ade9-ilnd not altogether withont success-for the past ten years. 
To-day its work is more or less clearly outlined. It does research, it provides 
for resident teaching and it carries on extension work of various kinds in the 
villages. The following figures, showing the various sums of expenditure in­
curred, on the Institute and the allotments for the current year, will give a 
clearer idea of the size and status which it has now attained :-

(a) Initial donation from Dr. Rabindranath Tagore including 
llUlds, buildings, livestock, etc. 

Initial donation from Mrs. E. W. Straight 

Total 

(b) Total Capital Outlay in lands, buildings, ete., sineI' 1922 

(e) Total recurring expenditure since 1922 

Bs. 

70,OOG 

l,54,000 

1,81,019 

S,?A,992 

,...... -, 
... -



I d) Ru~g~t figures for 1931-32 showing excea, 01 ~tare 
over income in the various department,,' of the institute':' 

Extension Work in villages 

Rural Research 

Village Industries and Crafts 

Agricultural Research and Demonstration 

l{eside!lt Teaching 

Office and Stationery 

Maintenance of buildings, stock, etc. 

General and miscellaneous •• 

Be. 
10,000 

8,000 

7,000 

6,000 

4,~oo. 
2,600 
3,500 
,,~O 

Annual Capital Expenditure on buildin~, Dew 8,000 
stock, etc. 

Annual Total 5O,ooq 

4.lthough the Institute has gained considerable reputatipn during the paat ten 
y~ars, the finaDcial help received from Indian sources has not yet been eMourag­
iug. It is, however, hoped that now when, thanks to our friends, Mr. and Mn. 
E~hh:st. the foundations of the institution have been flrmly laid, tbepubJio 
sp4ited men of India will take more interest and encourag~ us by ~-operatinr 

ilJ. our work with confidence. 

SRtNlXETAN, 

November, 1931. 

RATHINDRANATH T.lOOBB. 



APPENDIX vm. 
. SUBJE<7l' No.8. 

REPORT- ON HEMP MARKETING IN INDIA BY T. S. SABNIS, ESQ., 
I.A.S., LATE HEMP MARKETING OFFICER, IMPERIAL. COUNC~ OF 
AGRICULTURAL RESEARCH. 

At its meeting held at Pusa in December 1929 the Governing Body accepted 
the 'recomlDendation of the Advisory Board for the employment of a whole time 
officllr for a period of one year to study and report on the conditions under which 
hemp is handled and marketed in India in order that it may compete more suc­
cessfully ,,·ith Italian hemp in European markets. As a result Mr. T. S. Sabnis, 
Second Economic Botanist to the Government of the United Provinces, was 
appointed to conduct this enquiry which took eight months. . 

The report· of Mr. Sabnis is now for the consideration of the Adviaory 
Board. 

NEW DELllJ, 

The 15tl, January, 1932. 

M. S. A. HYDW, 
SeM'efary. 

·Not printed as an enclosul'C. Was separately printed as a pamphle~ and 
circulated to. members. 

LlICAB K 
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SUB.JEc:r No. 9. 

FA.CILITIESFOR ADVANCED STUDY AND RESEARCH IN AGRICULTU· 
.RAL SClENCE AND COGNATE PURE SCIENCES IN THE UNITED 
lUNGDOM. 

Attention is invited to the attached copy of the pamphlet (not printed) 
entitled - Facilities for advanced study and research in agricultural Bcienee 
·and cognate pure sciences in the United Kingdom" issued by the Ministl'1 of 
Agriculture and Fisheries, London.. 

2. The Government of India have been asked to forward any suggestions 
'that the.., may have to offer for the improvement of the pUblication in order 
that it may be of maximum value to the research workers .in India who may 
contemplate a period of study in the United Kingdom. The qucstion haa been 
referted to the Imperial Council of· Agricultural Research for consideration. 

3. In this connection it may be pointed out that in accordance with the 
request of the Ministry of Agriculture and Fiaheries steps are being taken by tho 
bnpotial ,Conncil of Agricultural Research to prepare and issue a similar 
volume for India. The material for the Indian volume haa now been received 
from the Local Governments and Universities in India and is being compiled. 
Subject to any suggestions received, the model of the English volume will be 
fmIowed as far as applicable. 

The subject is now submitted for the consideration of the Advisory­
Board. 

Th, 4th JUMuary, 1932. 

T. VIJAYARAGHAVACHARYA, 

S'~"Gry. 



APPElmIX X. 
SUB.TEC'l' No. 10. 

PROCEEDINGS OF THE FOURTH MEETING OF THE SUGAR COMMITTEE 
, , HELD IN, DECEMBER 1931. 

The Prooeedi~gs of the fqurth meeting of the Sugar (::ommit~ee, held ~ 
December 1931 (not printed), 'are circulated for the information of the ,Ad-
visory Hoard., . 

2. The recommendations made by Lhe Sugar Committee on the various items 
of their agenda have been summarised in the attached statement (Enclosure). 
The action taken on the recommendations is shown in ,the last column of:t!le 
statement.. 

T.VIJAYARAGHA VAcluRyA., 
StJerelMY. 

TAt! 71A JIJflIIGrg, /.933. 

ENCLOSURE. 

SIatBfllMl' .Aotoitlg 'At! reeolltflNfldalioll8 cofllaitaed ifl ,A., Prouediflg. 01 ,At! Fo.rtA 

Serial 
MOo 

I ..... of ApdL 

I • 
I I..... No. I of tbe 

Apda. 

• lliem No. • of tho 
Apda. 

a I..... No. a of tbe 
ApadL 

t I ..... No. tat "'-
Agenda. 

MBeli"g 01 rAe Sligar Collt",iftet!. ' 

Babjeo\, 

I 

Deoiaioaa of tbe 
GcmaniDg Bod)' OD 

tbe I'OOOIIIlIINIdatiooe 
of tbe 'i:r:; ()o ..... 
mi_( lII<!II$iog). 
~ of:tala Hari 

Raj Bwanp, M.L.A., 
.. a member of tbe 
Vommittea. 

Mr. Wynne Bayar'll 
Report Oft tbe 1m-
,~Suguoaoe ~ 
....m (Joof_oa. 

Scheme for lID 8DOD0-
mio enquiry ink> tbe 
-' of sog&nlIIDe 
~. &be 

oiled Prom..u..... 
North Bihar, Bomba),. 
,be PImj.... and 
Madna. 

Noted •• 

The report .... II!COI'ded 

& 

• • No IIOtioa required. 

., :taIaHariBaj8warup 
informed -.l­
iDgI),. 

•• The ofIiaiai ~ of 
tbe aoaf_;' 
awaited. 
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Statement showing the recommendations contained ill 'he Proceedift!J1 0/ ,he P'OfWC/a 
Meeting of the SUOOf' Committee--contd. 

. i : 
'3eriaJ Item of Agenda. Subjeot. 

No. , 
l t a 

II Item No. Ii of the Report of the Indian 
Agenda. Tarift Board on the 

Sagar Indaatry. 

II Item No. II of the 
Agenda. 

'l Item No. 'l of the 
Agenda. 

8 : Item No. 80f the 
Agenda. 

9 Item No.9 of th~ 
Agenda. 

10 Item No. 10(0) of 
,the Agenda.· . 

Mr. Noel Deerr'. note 
on lMearoh work in 
the Clane sugar indaa-
try. 

Application of Mr. A­
R. Sriniv ..... Ran for 
condacting certain 
e"Jl"l"imente in lugar. 
cane. 

Scheme for the estab­
lishment of a Sligar. 
cane Reeearch station 
in the Punjab. 

Scheme of research on 
sugarcane in the 
Madras Presideno),. 

Application from the 
United Provinoea 
Oovernment for a 
grant of Ra. 1,76,810 
for investigation into 
the problem of sugar 
indaatry in the United 
Provinoea. 

Recomm\!lldatioo 
of the 

Committee. , 
The recommendation. of the 
Tariff Board were enOOned, 
lpeoial empheaia being laid 
on certain pointe. 

The Committea desired to 
thank Mr. Noel Dearr for hla 
very valuable note and de­
aired to oiroaJate it to Pro­
vinoial Direotcn of Agri. 
oalture. 

Thia _ not aooepted.. It 
w.. not ooolidered to be 
either a zeoearch project or a 
acheme of ezperimentai 
work. 

Reoommended for aanotion 
aabjeot to oertain amend­
mente. 

Approved of· tbe ezpanaion 
of the Anakepalli researoh 
atation aod of the provision 
of a aab-atetion, bot desired 
tbe qoestion·of .ite of the 
latter to be moll! fall)' oz ... 
mioed. 

Reoommended for aanotion 
subject to oertein modifioa. 
tioaa and oonditiona. 

11 Item No. l1(a) of 
the Agenda. 

Scheme for conducting 
research work on the 
geneti .. of the sagar. 
cane at the Imperial 
Cane-Breeding Sta­
tion, Coimbatore. 

Approved subject to oertein 
modifioation.. 

AetIoo tMen. 

II 

Extnofll 18Dt to the 
Departmente of the 
Oovemlll8llt vi In. 
dia oonoerned. 

The note 11M been 
oirouJated aooord. 
logl)'. 

PIaoed befOlll the 
Adviaory Board, 
f1ido Subject No. 
16(6) 01 the Agenda. 
January 1932 
meeting. 

PIaoed befOlll the 
Adviaory Board, 
INk Sabject No. 14 
01 the Agenda. J_ 
Dar)' 1932 meeting. 

PIaoed befOlll tbe 
Adviaory Board, 1M. 
Sabject 110.. 16(a), 
January 1932 
meeting. 

PIaoed befOlll tbe 
Adviaory Board. 
INk Sabject No. 15 
01 the Ageada, J .... 
Dar)' 1932 meeting. 

.. Item No. l1(b) of Application from . the Recommended .. .. Placed befOlll the -

the~nda. Government of Hia , Ad' Board, 
Highneaa the Maha- Ilid:8..£ject No. 13 
raja of M)'BOIII for a of the Agenda. J_ 
grant of Ra. .21,000 Dar)'1932~ 
8pIII&d over a period 
01 five yea.. for the 
breeding of:thick , 
08IIeII. 

; 
j 
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~14't"'w"'.f ,7J~g t7Je rellOmmemlatiotaa contained. in 'he Proceedings 0[. 'h~. F,Q.llrt.A,. 

. , . . !J.lectitJ!J of 'he Svgar Committee;-contd.""· .. . . . 

Serial . Item of Agen'" 
No. 

Subject. 

3 

12 Item No. 12 of the 
Agenda. 

The open pan oystem 
of wbite 8ugar m ... u. 
facture. Report of 
experimenta oondno-. 
ted under the au.· 
pi ... of the Imperial 
Council 01 Agricul. 
tu ..... Baearcb. 

13 Item No. 13 of the 
Agenda. 

. Soheme for a Reaea.roh 
and Testing Station 
for the indigenous 
• ,.tem of gor and 
lugar manufaoture, 
drawn up by tbe 
Sugar 1,'echnologist, 
Imperial Counoil of 
Agricultural Reaearoh. 

U. Item No. 14 of the Sugareane Inaeot Peato 
Agenda. (including the carriers. 

of Moaaic) seheme fer 
work at Po ... 

16 Item No. III of the 
Agenda. 

18 Item No. 18 of the 
Agenda. 

17 Item No. 17 of the 
Agenda. 

Interim Report ou tbp 
Improved Cane Crusb· 
ing mill at D_ 

Grant of Ra. 8,000 fer 
ezperimento in devis­
ing a satisfactory 
.niaU.power sugar. 
OIIIle orushing mill in 
the Punjab, United 
Provin... and Bihar 
andOriaoa. 

Representation from M....... Begg 
Sutherland '" Co., 
Ltd., Cawnpcre, on 
the increasing diJIi. 
culti.. encountered 
by Ingar factori .. , 
etc., in India in find· 
ing an ontJet for their 
procinctioo of mo1aaaea 
etc. 

Recommendatioo 
of the 

Committee. 

(1) The Report .bowd be 
pubJisbed .ubatantially as 
compiled. 

(2) The Bhopal Durbar and 
K. B. Baiyad Muhammad 
Hadi sbould be thanked for 
tbeir .... iatancc in oonnec· 
tion with tbis experiment. 
The Committee aI.oo wished 

. to oonvey their thanks to 
Mr. Har Sabai Gupta. 

(3) Ra. 4,000 should be placed 
at the diapcaal of the Sugar 
Technulogiat for testing 
... d demonatrating bis im· 
proved bel during the pre­
aeot sugareane aea&ou. The 
trial is to be carried out at 
Cawnpcre by the Sugar 
Technologist. 

(4) A .hort pamphlet baaed 
on the Bileri Report should 
be printed in Urdu an" 
Hindi. 

Subject to the budget detaila 
being serutiniaed by the 
Vice-Chairman, the sebeme 
was approved. It was 
agreed that the Committee'. 
• upport to the sebome waa 
conditional on the United 
Provinces Government's oor­
dial approval, and to oertain 
other conditiona being sati&­
fled. 

Tbe sense of tbe meeting waa 
_ that the expenditure pro. 

posed should not be incurred. 

The Sugar Techoologist .howd 
be asked to get in toucb with 
the makers of the mill and 
to arrange for a teat. 

Further triala in this ooonec. 
tion .bouJd be arranged in 
oonawtation with tha Sugar 
Technologist. 

The aub-oommittee oonaiating 
of M_ra. R. C. Srivaatava, 
Noel Decrr, F. Millar and 
F. A. Sberwani shaold go 
into the queation and report 
at the Den meeting of the 
Sogar Committee on the 
Me_dum presented by 
M-.. Beg Sutherland '" 
Co. 

Action taken. 

6 

Action being taken. 

ThiI Ii .. been done. 

The Governing Body 
baa been addreaaeil 
for the ""luired 

. IBDQ$inn. 

Mr. Srivastava, .• 
arranging fer this to 
be done. 

Placed before the 
Advisory Board, 
Pill. Subject NO'. 17 
of the Agenda, .Jan • 
uary 1932 meeting • 

Placed before the Ad. viae., Board, Pille 
Subject No. 18 of the 
Agenda, January 
19:i2 meeting. 

Tbe Sngar Techno-
logist addreaaed 
acoordingJy. 

This will be BUlW'8ted 
to tbe LocaJ GOvem. 
mentaoonoemed. 

No present action. 
Will be placed again 
before the next 
meeting 01 the Sugar 
Commit~ 



S'ate;n~"t 8howitl9 'Tie recommendation, contalned itI fIll 'Pr,je6ediflg~ of ,la, 'roUti,.. 
Meeting 01 the Sugar Oornmittee-eoncld. 

Beoommendaticm 
Serial Item of Agenda. ' Subject. of the Action t.akoa; 

No. Committee. 

I 2 • • I 

18 Item No. 18 of the Note by the Sog .... Thia ..... read bot no action No actioa "'lom. 
Agenda. Technologist, Imperial W88 to be "'ken on the 109· 

Council of Agrioul. pion made by the Sugar 
taral Reeearob reo Teohnologiat. 
garding the import 
and we of R098ian , 
BeetSug ..... 

19 Item No. 19 of the MemOllllldum by Mr. Recorded " .. No action "'lobed. 
Agenda. S.,Ern .. t Devlal, 

CBwnpore. on IOgar 
indOBtry in India. 

20 Item No. 20 of the Geologi .... and obemi. The ioformation oolleoted waa Noted. 
Agenda. .... 81ll'\'eY of the sou. recorded, the Sob-Committee 

of augaroane growing deeling with ...........,h ecb ... 
area. mea ta bear the dia0098ioD 

in mind. 

II Item No. 21 of the 'Demand for Brown Th. Committee felt that they The Sogar B_ .... 
Agenda. Sugar. had not auflioient data before t-n IIddrNoed _ 

them and it "'88 eventually oordingly. 
decided to ask the Sugar 
Bureau to ooIIeot iofOfDlAoo 

" ' tion with regard to the reJa. 
tift prices of ~ and 
Java Sugar. 



.uTJ:BDIX XL 

SUB.JECl' No. 12. 

SCIIEMB }'OR COXDUCTING RESEARCH WORK ON THE GENETICS OF 
. THE SUGARCANE AT THE IMPERIAL CANE-BREEDING STATION, 

COIMBATORE . 

. .A.tteDtioL ie invited to the attached letter and enclosures (Enclosures I 
to III), from the Oo,"crnment or India in the Department of Education, Health 
Imd U1Jlds, Xo. 1802-.A.gri., dated the 23rd November 1931 regarding a scheme for 
conducting rel.'t'arch ;work on the genetics of the sugarcane. The scheme was 
_nllidered hy the Sugar Committee at their meeting held at New Dellhi on the 
iUt Deccmber 1931 and approved by them (Enclosure IV). 

Tho scheme is n!lw submitted for: the consideration of the Advisory Board. 

T. VIJAYARAGHAVACHARYA, 

S/J~elary. 

ENCLOSURE L 

~OPT O. LET'rJ!:R J'RDK THI: UNDZR SECJ!ETARY TO THK GOVERN KENT O. INDIA, 
DEPABTlolENT 01' EDUCATION, HEALTH AND L ... XDS, TO THE SECRETARY, IlolPECUL 

COUNCIL o. AGRlCVTUaAL RESURCH, No~ 1802IAGRl .. DATED TRB 23aD Nov~:lIr.~ 
1931. 

I &DI dinlCted t~ fDrward a !iCheme (Enclosnre III) submitted by the lnl· 
parisi ~ugal"(!aae Expert for conducting reaearah work OD the genetics of the 
augarcaue a~ die Imperial Cane-breeding Station, Coimbatore, together with a 
OOE'y of • jetUr (Enclosure IT) from the Director, Imperial Institute of .A.gri­
ouitural B.esearch, No. BOl2, dated ihe 9th November, 193L The Government of 
India approv. the scheme which, it will ~ ~n, in:volves aD &!mual recurriDg 
expendit.ure IDf Rs. 7,400 and is intended to ram for • period of five years ill 
the first instaMe. In the ordinaryeonrse, the Director, Imperial Jnsti,tutct 4If 
Agricultural Rese.arch, would have been directed to forward the scheme to~o. 
with the request that it should be placed before the Imperial Conncil .of Agri­
cultural Research; with a request that a grant should be made to meet the cost. 
It is, however, nnderstood that Ii meeting of the Imperial COlmcil of Agricnl­
qual ReselU'Ch Sugar Committee has been convened at the beginning of next. 
month IUld, in order to save time, I .am to forward the scheme ~t IUld to. 
ask that tbe decision of the Conncil on the subject may be communicated to 
tIui· G.vel'DlDeIlf of India Ua dne:conrs..·'· . 

ENCLOSURE n 
COpy 01' 4 l,oET'1'ER 1'R01ol TUB DmECl'OB. Ilol:PnuL lNtm:'rUTII: 01' .AGatauurmw. 

REsEARCH, No. 8012, DATED!rHB 9nl NOVElolBEB 193L 

I Itlive the honour to forward for the consideration of the Government of 
IRdia a !!Cheme (Enclosure m) submi~d by the Sugarcane Expert for con­
dHting researeh work on the genetics of the sugarcane at the Imperial Cane­
breeding Station, Coimbatore, to be financed by the Imperial Council of Agri_ 
cullal'lll Reseaftib. . .. . 
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2. The scheme, which bas my- full support; involves an annual recurring ez­
pcnditul'e of Us. 7,400 as detailed below and is intended to run for a period of 
tiVh years in the first mstance-:-o-
: ' 

I. 

(1) One Genetioist @ Re. 300-20-600 

Provident Fund 

(2) Lump sum l'rovision for equipment. etc._ 

Total 

. Average 
Re. 

525 

50 

Re. 575 X 12 ... 6.900 

500 

_ 3. Should the scheme meet with the approval of Government, I would BUg-
-gest its being forwarded ,direct to the Imperial Council of Agricultural Research 
to enable 'the Council to place it before the meeting of the Sugar Committee 
~o .be held on the 7th December, 193L 

ENCLOSURE m. 
../I. scheme for conducting research on 'htl getletic8 of the Bugarcantl. 

The present staff at my. Station are wholly engaged in the admittedly use­
'ful WOl'~ of bl'p.eding improved seedlings for every part of India. In view ot the 
practical results already obtained and the need and demand for more improved 
canes, it i!l not desirable-cven if practicable-to take off any of the Itat! for 
other work. At the same time, I feel that work on the genetics of the sugar­
cane is 'vital for placing sugarcane breeding in India on' a sound and lure basis. 
Reeauseof lhewide range of. conditions that sugarcane breeding in India 
ltas to cater for and certain climatic handicaps associated with the location of 
the bulk of ihe- Indian cane area within the sub-tropics, sugarcane breeding at 
Coimbo'tore needs the full resources available from recent advaneell in the 
sci!!nce of brecding. In recent years, the study of crops on the genetical lIide 
has aSRumed great importance and other cane countries have started work on 
this importallt aid to cane breeding by the addition of geneticists to their 
staff. -

. _ 2; f havc the honour to. request you to be so good as to kindly approach the 
Imperial Council of Agricultural Research for a grant to add to my Station, 
for a period of five years, in the tirst instance, the post of Geneticist. The 
appropriateness of the necessary grant being made by the Imperial Council 
would' .be evident from the following considerations: 

(i) The work will be useful to the whole of India, as Coimbatore is the 
only Station supplying seedlings to every part of, India. 

(ii) The grant does not involve any ezpenditure on land and buildings 
both of which are available at the Sugarcane Station, Coimbatore. 

(iii) The' grant is likely to make Coimbatore better able to lupply new 
seedlings to the chief sugarcane provinces, to most of which the 
lmpcrial Council has already made grants, the testing of Coimba­
tore productions forming one of the important iteIns in these 
schemes. Certain of these provincial schemes, for ezample, tho88 
.for (1) Shahjahanpur in the United Provinces, (2) Sngar Research 
Station in Bihar and (3) Grant for testing Coimbatore seedlings -
at Dacca, are directly dependent upon the quality and quantity of 
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Dew and improved eanes' available from Coimbatore, and there are 
other similar schemes awaiting consideration. 

(il1) Coimbatore is very suitable for carrying on work of this DAture 
because of (1) the very wide range of types available at the Sta­
tion, (2) the fact that Coimbatore has used the largest number 
of wild species of Saccharum in crossing with sugarcane and (3) 
the interesting intergeneric crosses between Sugarcane and Sorghum 
DOW in progress. This last piece of work has been characterised 
by Kew as covering a wider gap between genera than the previously 
recorded intergenerio crosses. 

3. Jo'or fatil!factorily doing the work a fully trained Geneticist with fairly 
long experience of such, work and thoroughly conversant with the latest deve­
lopments in cytological technique will be needed. The success of the work de­
IltmdR entirely on the individual selected. As the person recruited will need to 
carry on the work more or less on his own account, a post in class II Service is 
needed. As to scale of pay, I would suggest the Class II grade at Pusa below 
the efficiency bar, N. Rs. 300-20-600, but would strongly urge that the 
Publio Service Commission be empowered to stal't the candidate at any stage in the 
grade according to his qualifications and record of work done. 

4. It and when appointed, the Geneticist will have available to him the full 
use of my Station laboratory and its equipment. A lump grant of Rs. 2,500 
for the five year period will be needed for any further equipment to my labora.­
tory snd for engaging an extra laboratory boy if need be. 

5. After the considerable emphasis by the Indian TarUf Board on the need 
for spending more on Sugarcane Research in India, I take it, no reasons need be 
elaborated in justification of this grant. 

ENCLOSURE IV. 

ExTRAO'1' OJ' PARAGRAPH 12 J'R())( THE PROCEEDINGS OJ' THE 4TH MEETnrG OJ' TID!: 
SUGAR COlUllT'lEB OJ' THE IMPERUL COUNCIL OJ' AGRICULTURAL RES.EAB.CH, 
HELD AT NEW DELHI ON MONDAY, THE 7TH DECEMBER 1931 . 

• • • • • • 
12. Selllffltl for eooducting rls_ell tDOrk ott '11, gen,Iics of III, IlUgarean, ., '11, 

Implnal CaM-Brlllding Statiofl, Coimbalorl. 

RllO Bahadur Veukataraman 's scheme was approved with the following modi­
fications :-

(1) That the Geneticist should be a Cytologist with training in genetics 
on a pay of Rs. 400--2G-500. 

(2) That the lump sum provision of Rs. 2,500 for equipment should be 
made to be available as required and not by instalments of Rs. 500 
annually. Dr. McRae expressed doubts as to whether the equi}>­
roent was sufficient but Rao Bahap.ur Veukataraman explained that 
he had stated his minimum requirements and in case more funds 
wen; needed in this connection he would come up' again. 

• ,. • • • • 
LlIOA.B L 



APPDDlX XlI. 

SUB.JWl' No. 13. 

APPLICATION FROM THE GOVERNMENT OF HIS HIGHNESS THE 
MAHARAJA OF MYSORE FOR A GRANT OF RS. 21,000 SPREAD 
,OVER A PERIOD OF FIVE YEARS FOR THE BREEDING OF THICK 
tCANES. 
At their meeting held at New Delhi on the 8th December 1931 the Sugar Com­

mittee of the Imperial Council of Agricultural Research considered the application 
(Enclosure I) from the Government of His Highness the Maharaja of MYlIOJ'e 
and recommllnded (Enclosure II) it for sanction. The scheme involves a 
J;ccurring expenditure of Rs. 3,600 and a non-recurring expenditure ot Rs. 3,000 
mllk,ipg a total of Rs.21,OOO spread over a period of five yean. 

The scheme is now submitted for the consideration of the Advisory Board. 

T. VIJAYARAGHAVACHARYA, 
SeereflWlI. 

NEW DELHI, 

The 31st December 1931. 

ENCLOSUR~ I. 
-, 

NO'l'B OK A 8CHEJoOi: I'OB THE BREEDING or THICK CAHE8. 

The climatic eonditions prevailing in the Mysore plateau are admirably suited 
_£u ·work on the breeding of thick sugarcane varieties suited to tropical India. We 
have had a very large number of cane varieties both indigenoJ)8 and imported 
under observation for the past twenty years and the great majority ot them bavo 
been found to Hower and set seed with great rcgularity. Work on the breedi'lg 
of thick canes was started by Dr. V. K. Badami. now Economic Botanist to the 
Department of Agriculture, as long ago as 1912 ; as no special staff could be pro­
vided to carry on the work, it has' had to be confined to small dimensions. Even 
~nder these conditions a number of seedliqg canes of great promise have been 
<lcveloped. Some of these, notably H.M. 544, H.M. 320, H. M. 553 and Babbnr 
Striped (a striped bud variation from H.M.544) have spread over large areas in 
the State and have in -BOme of our best sugarcane areas, almost entirely replaced 
the indJgenous cane~ Yields of 60 tons of cane or 6 tons of jaggery to the acre 
have been registered with H.M. 320 with an application of manure much below 
that which is common in the heavy yielding areas of Bombay Presidency. Although 
these canes have not been specially advertised, some of these (not the best) hate 
found their way outside the State into different portions of Bombay where they 
are reported to he competing successfully with loea1 high yielding calle&. Some of 
the seedlings, obtained from a rich and high yielding local cane (Pattapatti), during 
tbe past three or four years, have shown a vigour combined with cumparatively 
high sucrose content which far surpasses anything we have seen heretofore. 

The conditions for the development of testing and propagation work on seedling 
1hick canes have greatly improved within the last year. The Mysore Gonrnment 
.have recently sanctioned the establishment of a farm of 600 acres under the Irwln 
Canal which will be Illrge1y devoted to sugarcane cultivation to meet the needs ot 
t.he 120,000 acre tract which is to come under irrigation. This will allow for eam­
'parati'le triaIs of promising seedlings on a large seale and I believe that Mysore 
is in a po!'\ition to contribute very materially to the improvement of thick canea in 
tropical India. • 
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The work at present is greatly hampered' by 1ao1: of IICIaIJ! and under present 
conditione, it will be impossible for the Mysore Government to meet our requiro­
ments in thie regard. Our main requirements are two trained assistants to work 
under Dr. Badami on intensive breeding work in the raising of seedlings from the 
large amount of, material available (more than 70 different cane varieties) and from 
crosses between the more promising of these. Another promising line of work 
which we are anxious to take up is that of attempting to produce new varieties by 
the action of X-Rays on buds and flowers of sugarcane. .As tar as I am aware, no 
work of this kind has been as yet attempted in India, but work elsewhere on other 
}llante has yielded very interesting results. During my recent trip to Java, I had 
the opportunity of seeing new strains of tobacco produced on the KIaten Experi­
ment Station by means of X-Ray action which held out great promise of practical 
u!&ulte, while the use of X-Ray in inducing variation in crops reproiluootl fro~.B 
seed seems likely to yield interesting and valuable results. It would seem that a 
plant such as eugarcane which is regularly reproduced vegetatively is likely to 
yield practical results much more rapidly. I may say that on botll the farms 
where it is proposed to coneentrate breeding work, viz., Hebbal Farm where the 
raiiling of seedlings now in progress should be expanded and the Irwin Cllnal 
Fann which will be devoted largely to sugarcane, we shall have electric. power 
which will enable us to carry out this "'Ilrk. 

The work which we are undertaking in Mysore has already benefited areas 
outside the State and should be, I believe, of great value to all parts of India 
",here thick canes can be profitably grown. A scheme to provide assistance in this 
work is therefore, I submit, one which should receive the sympathetic consideration 
of the Imperial Council of Agricultural Research. I may say there is no thought 
of attempting to supplant the work being done on thick canes at Coimbatore but we 
wish simply to supplement that work. The question of sugar in India is, in my 
opinion, of sufficient importance to warrant sugarcane breeding work being 
attempted in more than one place. The plan of the work which it is proposed to 
take up is given in the following note on Sugarcane Breeding in Mysore prepared 
by Dr. V. K. Badami, Economic Botanist to the Department. 

lhe requirements to carry out a scheme of breeding on the lines indicated are 
as follows :-

The additional staff and equipment required for the exteDSion of Sugarcane 
Breeding Work in Mysore. 

(The scheme is for 5 years in the firSt instance.) 
Average Totalfor 

One Senior Assistant on 15G-2G-230 
One Assie~ on 7G-1G-110 
X-Ray apparatus •• 
Other expenses during five yea.rs 

per five 
year. yea.rs. 
Ra. Ra. 

2,280 11.400 
1.080 5.400 

3.000 
1,200 

ToW 21.00Q 

If the total expenditure is' spread over five years;, it will beRs. 3,600 per­
annum recurring and non-recurring Rs. 3,000 in the first year. 

As far as land, labour and supervision are concerned, the pnsentbudget allot­
ment provided for the Ilebbal Farm is sufficient for the present. 

LE.SLIE C. COUla1AN, 
J)irecfor of .d.gricuUure. , 
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SUGARCANE BREEDING WORK IN MYSORE 

BT 

DB. V. K. BADAMI, L. Ag., Ph. D. (CANTU.), 

Economic Botanist, Mysore Departmen' 0/ Agriculture. 

The elevated plateau of Mysore is eminently suited for sugarcane breeding 
work on account of its altitude, distribution of rainfall in the two monsoons snd 
the general-climatic conditions. Most of the exotic canes flower annually in IUC­

cession beginning from October and ending in January. They ripcn and "hed 
their seeds in January when the weather is cool and often foggy. Such a condition 
is very well suited for. the germination of sugarcane seeds, and we have noticed 
cane seeds germinating in profusion in the cane field. Many canes which do not 
flower elsewhere seem to flower here. These facts were obl!erved by the Indian 
Sugar Committee in 1919 and they went so far as to suggest the opening of a 
Breeding Station in Chittoor District since Bangalore was situated in the Indian 
State of Mysore. Our experience during the last 18 years ill that the Hebbal Fanll 
is admirably situated for carrying on sugarcane breeding work. 

Work on sugarcane breeding was started in Mysore early in 1912. We hanl 

been co-operating with Dr. C. A. Barbel', Professor J. B. Knight and Rao Bahadur 
T. S. Venkataraman since then. Very early, in our work, we discovered that the 
exotic canes and even the standard indigenous canes werc hybrids in their constitu­
tion and that they produced, in their turn, an innumerable number of variations. 
It was, therefore, in order to increase the number of chances of securing good one~, 
that several lakhs of seedlings wcre raised every ycar from ditIerent parentage. 
The seedlings originally' selected for their great vigour and other agricultural 
qualities were carefully tested for the quality of their juice and only those showing 
a high sucrose content were retained. Some parents like Red Mauritius were 
found to produce vigorous seedlings and others like Barbados 208 to produce rich 
seedlings but very poor in vigour. It was only by a thorough chemical control in 
the work from the very beginning that we have been able to isolate vigorous :Janes 
rich in sucrose and having a low quantity of glucose. Our main objoot all along 
hIlS been to produce canes for high tonnage and for producing good hard jaggery 
with keeping qualities. 

At present, we have in the specimen plots 28 indigenous and 42 exotic sugar­
cane varieties under observation. Some of them produce more rich seedlings than 
others. The following figures give a few examples of the character of some parent&. 

% of seedlinga having 
total Solids in their 

Juice. .. 
f , 

More than LeMthan 
15%. 15%. 

Barbados __ 27·3 72·7 
Striped Mauritius 17·5 82·5 
White Mauritius 30·0 70·0 
Ashy Mauritius 18·6 81-. 
Java.Mysore 9-5 90·5 
Cheni 70·0 30-0 
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Red Mauritius, Java e&De8 in general, Demarara _ and many othera have 
~ven. vigorona seedlings ; but a very small number of them have produeed seedlings 
nch m sugar. On the other hand, there have been among the seedlings of all 
Barbados canes, many rieh canes but they all 1aek in vigour. In a few years, we 
were able &0 diseard many eanes as bad parents in breeding work. It is generally 
collliidered that thick rieh canes or Noble eanes have not mueh vigour and therefore 
attempts are being made to cross them with wild saeeharums like S. spontaneum to 
introduce vigour into the Noble canes. Our experience has been that all the nohle 
canes are hybrids and they, on selfing, produee seedlings of varioua kinds among 
whieh, many are thin or reed eanes of which some are rich in sugar and othera poor. 
Often, these thin eanes are hard and useless but on rare oeeasions, we have secur.!d 
vigoroua rieh eanes. Weare inrlined to believe that in many eases some inhibiting 
fAetors have been suppressing rigour and other eharaeters in noble eanes. One of 
them, LOeal Striped 0-0-3-8, a 5ei!dling raised from loeal Pattapatti, is very vigoroua 
and fairly rieh in sugar. A small plot on the Hebbal Fanu recently harvested gave 
a yield of over 65 tona when the eanes were only seven months old. Such thin, rich 
and vigorous set'dlings havl' been now raised out of H. M. 89, Red Manritina and 
Striped Mauritius. Heterozygous thiek l'anes have been erossed with the thin wild 
fonus of saecharwns to get vigorona seedlings. When it has been observed that tho! 
thick eharacter is reressive in most of the eanes, it is rather doubtful to say whether 
the thin seedlings raised from the erossecl Brl'OlI'S are the results of the crosses made 
or OI\ly the segregates rising out of the hoterogeneous parent. This problem beIlomes 
more eomplex when a number of hybrids are used for crossing one with another in 
neeeeding generations. The pollen and the ovaries are so heterozygous that it is 
difficult to make out in what manner the combinations have taken place in the 
resulting hyhrids. In these complex erosses, there is every chance of the vigour of 
the wild fonus not being included at all This rather crude kind of breeoling 
work was eonaidered sufficient as long as one believed in the blending of 
eharacters, but now that the pnrity of gametes has been reeognised, work in future 
has to be based on a more &cientific basis. We have, therefore, utilised all tlJe 
6ugareanea as parents and made our selections out of several lakhs of seedlings. 
From among the seedlings raised by selling flowers, we are trying to raise homozy­
goua canes. There is every likelihood of these seedlings being less complez than 
their parents: We have further notieed that while thick e~es have produeed thiclt 
and thin seedlings, thin eanes have so far not produeed any thick eanes. By selfing 
a few generations of t!eleeted 5ei!dlings, we hope to establish pure homozygous eanes 
rieh in sugar both ~n the thick lind thin eanes. From such a foundation stock, ,,·e 
propose to build up new seedling varieties. As this kind of work requires a good 
deal of teehnica1 help, for want of facilities and staff it has been kept in abeyance. 
Meanwhile, the heterozygoua sugarcanes have been utilised for breeding purposes. 
It will be many years before the hybrid nature of standard canes is fully 
eqloited. 

In 1914, two thousand N'll't"tl-d seedlings were planted ont, of which 300 were 
promising. Twenty of them contained more than 20 per ~l sucrose, one of &hem 
giving as much as 22 per et!nt. sucrose in the juice. By 1911. as many as 58 
promising ones were 'under observation. It was in this year that H. M. 320 and 
H. Y. 544 were evolved. Even in the early stages, some of them indieated &heir 
8apacity for very high yields. Promising ones were tested in different pl&eeil .s 
early as in 1917. In 1918, a thorough weeding of doubtful perfonuers was made 
for making place for fresh seedlings. By 1923, promising seedlings had beeu 
tested in severalloealities in the State, in places having nearly 300 inches of rainfall 
and in the dry and lS&line traets.. H. M. 5U became popular in the e&'o'tern pad of 
the State where the soils are sandy and had an early season. In rainy sones and GIl 
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heavy 'soilS, these canes take a longer time to mature than the usual period of one 
year. It was found early t4at no one cane suited all the parts of the State and 
that a number of them were required for different places having different Rete of 
conditions for making a successful growth. From 1923 to 1929, more attention 
was: paid for testing canes in the districtl!· and distributing the best ones fit for each 
locality. By 1930, the following canes had become established in Mysore. 

1. H. M. 544 has become popular in the eastern districts and in part. of 
Malnad. This is quite unsuited for poor soils or gravelly soila. This will not 
ripen on heavy soils early. It is a very thick yellow cane. 

2. H.M. 320 is a medium cane and is as rich and early as the local Pattapatti. 
It tillers freely and produces the greatest quantity of good hard jaggery. Yields 
of '60 tons have been harvested. It is now displacing all other canes ill 1I10st of the 
eastern districts of Mysore. 

3. H. M. 553 is becoming popular in the Malnad and semi-Malnad and in 
Chitaldrug District. 

4. H. M. 602 is a thin cane and is well suited for alkaline soils in thll dry pad. 
of the State. 

5. Babbur striped, a bud-variation, from H. M. 544, is very vigoroul and ill 
replacing H. M. 544 in many places ; but it is slightly poorer in sugar than H. r.l. 
544 and takes slightly longer to ripen. 

Many promising seedling canes are under observation on the Hebbal Farm for 
several years. The quality of juice and the average yield of some of the promiaing 
seedling canes are as follows :-

Quality of juioe. Average. 
4 .., r 

A 

%Gluoose. %Sucroae. Yields. % Yield. 

Local Pattapatti 20·35 ·34 19·3 tons. 100·0 
H.M.320 20'00 ·22 40·3 .. 203" 
H.M.544 18'75 ·45 29·0 .. 151·8 
H. M. 500 20'75 ·28 29·1 .. 152'6 
H.M.312 19·80 ·15 34·3 .. 177·7 
Babbur Striped 19·25 '33 27·8 .. 144·3 

Tile' present season is very interesting on the Hebbal Farm. In aeven months 
after planting all the Java seedlings including E. K. 28 and P. O. J. 2878 and almost 
all the Coimbatore seedlings have begun to flower. The canes are quite short aud 
there is no possibility of their producing heavy yields. On the other hand, our 
more recent seedlings H. M. 603 and H. M. 604, H. M. 605 and H. M. 606 have 
made enormous growth and are still growing. The North Indian eanes have aa 
usnal made a trady growth. Coimbatore seedlings are giants by their lide and 
they, in their turn, look like dwarfs by the side of our rich thin canes. It i. 
quite possible that some of our thin canes are also suited to other parts of India. 
lJII. Posthumus of Java who visited the Hebbal Farm this year lately wa. dis­
appointed to see the performance of P. O. J. 2878; He has an inclination to 
try (lur oanes in Java on the plateau regions,. if possible. ' 

It was indicated by the" Indian S~gar Committee" in their report that new 
('MIas· sh6uM be- evolved to make the best use of good cultivation and manuring. 
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W. have DOt JOIit sight of that suggestion .in our work. Manurial expeJ:imtllds on 
&he Hebbal Farm have clearly shOWD that to get heavy yields, the seedlings require 
"dequate manuring. The following table gives the results of trials in 1921. 

H.M.U •• 

ILM.~ •• 

ILM.312 

H. H. 310 

Cab Cab and 
alone. AmI SO •. 

•. 26·8 too&. 32·7 

..38·1.. ,n·5 

•• 40·8 •• 

•. 23·2 •• 

M·7 

33·6 

It was believed that the jaggery from seedling canes would not be quite IS 
good as that from our rich Pattapatti cane. Experiments conducted on the estat ... 
of Mr. 00ragaha1li Krishna Iyengar in 1920 showed the following facts. The taBes 
"FeTe gro1i'O and the jaggery was made by Mr. Ooragaha1li Krishna Iyengar. 

~lIGlyU oJ Jagget"J. 

Cane. Total So1ida. Suaroee. Gl_ 

Local Pattapatti •• 89·39 72·0 11·37 
ILM.~ 89·35 72·0 11·37 
1LM.310 88·90 76·0 6·75 

ILM.U 90·35 71·0 10·87 

At present jaggery made from H. M. 320 and H. M. 500 is quite as good as any 
jaggery made in the State. H. M. 602 is producing high class j~ry in the 
alkaline tracts. Weare now trying to produce canes for much higher yields and 
also rich, vigorous early maturing canes. Our future success lies in giving the 
raiyat the right sort of cane for his land in his locality and enable him to reap the 
maximnm profit out of his labours. 

The future. problem is not entirely one of producing a thick cane or .& thin 
fIlDe but ODe of producing canes which would increase the profits of the raiyat. 
Thin canes usually tiller freely. If the canes are thick, their nnmber per acre w'Jl 
decrease. If the canes are tall or heavy, then also the nnmber falls down. We 
&bould try to get canes which would ripen early enough not to upset the rotations 
whieh suit a loeality and at the same time, attempt to produce heavy tonnage. 
We desire to erlend the work on sugareane but eannot do so without ontside 
help. 

The whole work on sugareane breeding has been earned on by the s~ in 
the Department whose major work is breeding work on ragi. There is no sta1l at 
present specially set apart for sngareane work. Scientific ~owledge during these 
18 years has greatly advanced and we have gained in the field and in the laboratory 
much experience. A definite programme of work for sngareane breeding has been 
almuly dra1i'O up by the department. As facilities and funds become available, 
different problems will be taken .up in the order of their merit. 

1. We sball try to layout bigger plots of standard varieties to get larger 
.fPlantities of fertile seeds. 

2. Attempts will be made to inbreed by se1fing a nnmber of promising 
varieties to secure a foundation stock of homozygous varieties. 

3. Cytological investigations which have been already taken on hand will 
be eontinued ; for the present knowledge is quite obscure and the results so far . 
obtained by various investigators are quite eon1licting. 
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4. Improvement of 'sngarcane!; by seledions among bud variations will he 
vigorously pursued. We had Bome interesting results in this line of work. 'fhs 
local Rashtali has give~ a green and yellow striped cane. PUfidia of Poona hal 
also produced a similar cane and it was sent over to us from Poona by Professor 
J. B. Knight. H. M.89 and H. M. 165 have given red and yellow striped eanes. 
Red Mauritius has produced a black and red stripedcane. P. O. J. 33a hal 
produced a red and yellow striped cane which in turn has gi~n vigorous white 
canes like H. M. 602. H. M. 544 has produced the vigorous babbur striped cane. 
Similarly" striped canes have been secured from H.. M. 320 and other seedlings 
which are .now under observation. It is a .very rare in&tance to get a striped 
cane among the seedlings ,even from among ileedlings raised from striped cane •• 
Probably, on account 'Of the dominance of the colours one over the other, simple 
colours only are exhibited in the hybrids. Whereas, in the bud variations, two 
colours may segregate to form bands. However, this phenomenon not only 
gives an indication as to the origin of banded canes but also indicates that in 
various other characters also, there may be a good deal of variations which 
might be, utilised' jn breeding work. 

Recently, X-Ray has become a powerful factor in plant breeding to induce 
variations ,by bringing, about changes in the constitution of GlIJIletea. or Zygotes. 
Much work has been done on cereals in Europe· and America. In Java, they Are 
using X-Rays to bring about variations in Tobacco. In his recent visit to .Java, 
Dr. Coleman saw some interesting results alrrady obtained in their work. In 
America, they are using X-Ray for bringing' about, bud variations in fruit trees. 
As many of the canes do not flower at all or the periodicity of flowering does not 
coincide and the chances of getting the required kind o( variations in seedlings are 
a matter of conjecture, using X-Ray to produce bud variations at will, iB going to 
be a powerful factor in the hands of the plant breeder. Since IIebbal Farm has 
been fully equipped with electric energy, it will be an ideal place to start thiB kind 
of work. So far as my information goes, X-Ray has not been used by any breeder 
in sugarcane breeding and it has not been used in any class of 'breeding work iD 
India. . 

Mysore plateau is ideally situated for sugarcane breeding work and producing 
sny class of cane. There are already many thick canes and a few thin canes which 
are worthly of trial in other parts of India. Information gathered by the Sugar 
Committee goes to show that there are several hundred thousand acres tit for. 
thick canes iD Upper India distributed in various provinces from Peshawar to 
Assam. By strengthening the present staff and supplementing the present equip-

" ment with an X-Ray apparatus which could be used in the fields, an impetus will 
be given to sugarcane breeding work in Mysore. And we can help the cane culti­
vator in Mysore in particular, and India in general, to reap bigger harvests and help 
to stabilize the Sugar Industry. 

" ENCLOSURE II. 

EXTRACT FROM THI!} PROCEEDINGS OJ' THE 4TH lIEETING or TIll: SUGAB COK~ 
HELD AT Nr.w DI!:T,HI ON ·!'l'E::lJAY. THB 8TH DECElIBEB 1931. 

• • • • • 
, 5. Application from the Government of His Highness the Maharaja ot 
Mysore for a grant of Rs. 21,000 spl'ead over a period of ,five years for the breed­
ing of thick eanes (Enelosure I). 



Rao Bahadur VenkataramaD was Isked to start the discussion. He said that 
the Indian Sugar Committee of 1920 had cousidered Bangalore, Coimbatore and 
Chittoor for a Sugarcane Breeding Station as cane was fertile in these places. 
Bllngalore had to be ginn up for various reasons and those reasons still existed. 
He added that in breeding, the same basic principles applied to thick canes as 
in the C8~e of thin cantlS and it was also possible or likely that thin canes or 
medium canes might take the place of thick canes in Southern India where 
the latter were grown. For example, at Auakapalle Co213, a medium cane, ga\"c 
better return than the local thick cane. As regards X-Ray treatment, he said 
it was only an experiment. It . had been carried out at Trinidad but the results 
were uncertain.· It was therefore not a line which was sure to give results. He also 
referred to page 207 of the Indian Sugar Committee's report and said that that 
Committee was of opinion that the value of the crop to the State did not justify 
the money and attention which were already being paid to that crop in that 
State. He said that if the scheme was to be sanctioned, it should be an all-India 
i!6heme. Mr. Mehta said that it would be a useful thing if somebody else besides 
Rao Bahadur Venkataraman also undertook breeding work. He said this would 
produce more trained men. Mr.Walchand Hirachand said that the co-operation 
of Mysore State would be very welcome. The grant wanted was a small one. 
Chowdhry Mukhtar Singh said that the new canes bred in Mysore should be 
available to others outside Mysore for he was afraid there might be sOlUe 
difficulty on that score. Mr. Burt said that the Imperial Council of Agricultural 
Research would see that this was arranged for. He added it was only a question 
of co-operation between Coimbatore and Mysore. The scheme was in the end 
agreed to. 

LUCAB 
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APPENDIX xm. 
SUBJECT No. 14. 

SCHEME FOR THE ESTABLISHMENT OF A SUGARCANE RESEARCH 
STATION IN THE PUNJAB. 

At their meeting held at New Delhi on the 7th December 1931 the Sngar 
Committee of the Imperial Council conaidered al: applil'ution from the Govern­
ment of the Punjab (Enelosure I), for a grant for the establishment of a Sugar­
cane Research Station. The scheme was referred to a Sub-Committee for detailell 
examination and the report (Enclosure IT) of the Sub-Committee was adopted 
by the main Committee. 

2. Statements Nos. 1 and 2 appended to the main scheme have been nvieed 
in the light of the recommendations of the Sugar Committee and it will be _n 
from (Enclosure ;rII) that the scheme now involves a total expenditure of 
Rs. 1,72,9;0 (Rs. 9,650 non-recurring and R8. 1.63,320 recurring) spread over a 
period of 5 ~ears as against Rs. 2,54,570 (Rs. 16,450 non-recurring and 
Rs. 2,38,120 recurring) provided for in the original &cherne. The Government 
of the Punjab have offered to contribute an annual grsnt of RI!. 8,000 towards the 
scheme. The net amount required from the Council OD account of this scheme 
is therefore Rs. 1,32,970. . 

The scheme is now submitted for the eonsideratioD of the Advisory Board. 

NEW DELHI, 
The 2nd, January 1932. 

T. VIJAYARAGH.A. VACHARYA, 
8 ecrtJIary. 

ENCLOSURE I. 

SCHEME FOB THE ESTABLISHll!;NT 01' .A SUGARCANE RESEARCH STATIO. Ill' Till: 

PuNJAB. 

As a sugarcane-growing Province the Punjab ranks sccond in importance in 
India. Upward's of half a million acres of sugarcane, representing over 15 per 
cent. of the total cane crop of India are grown annually. Owing to the pnvaiI­
ing low prices of wheat and cotton littlc money is to be made at present out of 
these crops by the cultivator, and it becomes more than ever necessary to stimu­
late the growing of higher yielding varieties of sugarcane which is now one of 
the cultivator's principal money-making cropl!. 

Again. with the erection of sugar factoriel! in the Province the manufacture 
\)f white sugar has now become a matter of practical interest to the Pnnjabi. 
fhis step forward increases the necessity of paying more attention to the sugar­
'lane crop with a view to replacing by higher yielding varieties of cane the local 
varieties still grown on a lm'ge scale, to the introduction in particular tracts of 
those new varietic~ most suitable for tht'lll Rnd to the control of insect pests and 
fungal diseases to which this crop is subject. 

The climate of the PWl.lab is not 5uiiahle for ealle-breeding work, aod it is 
lIecessary to continue to introduce and to test new seedling canes from Coimba­
tore or elsewhere. During the pa.'1t few yem'S e.ertain Coimbatorc varieties have 
been introduced into the Province. As a result of their high yielding capacities 
an area of about 80,000 acres WI\S grown undcr these imprOVed varieties during 
the past year. For the benefit of the cultivator it is essential not only to presa 
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on with the replacement by these varieties of the indigenous canes, which still form 
the bulk of the sugarcane crop, but to redouble our effortS to make available to 
him, after thorough trial, further new varieties still better than those hitherto in­
trodul-ed. This work is being done gradually on several of our Departmental 
Experimental StationR. But un nil these fanDS the work has to take its place 
in competition with, and alongside, investigatious on all the other crops of the 
locality. To get the best ftsultR and to obtain them most quickly it is desirable 
to have a separate sugarcane research seheme, under which investigations can be 
intensified and many more varieties can be tried. 

The sugareane growing tracts in the Punjab may be divided into four broad 
areas :-

(i) The BUb-montane tract including the districts of Gurdaspur, Hoshiar­
pur and Sialkot. 

(ii) The tract of the South-Eastem Punjab, which includes the districts of 
Rohtak and Kamal 

(Hi) The Central districts inclnding Lndhiana, Jullundur, Amritsar, 
Lahore and Gujranwala. 

(il1) The new Canal Colonies, in which Lyallpur and Sheikhupura are im­
portant augarcane-growing districts: 

The attached table shows the area of cane grown in 19?..9 in each of the prin­
cipal cane-growing districts of the Province. These areas havc all been consi­
dered carefully. WIth a view to selecLing the bc...c;t possible site for the present 
scheme. Ultimately the choice centred round Gurdaspur, Kamal, Jullundur and 
Lyallpur. Hitherto Gurdaspur has been the main Departmental sugarcane­
growing fann. Experi('nCf', itowel"er, o\'-er a number of years has proved that 
it is not an ideal station for sugllrcane work, in that the locality is subject to 
frosts which at times cause severe damage to the cane crop. The Coimbatore 
varieties of sugarcane which have been introduced there are very late in ripening. 
Probably the period of growth is unduly prolonged by autumn rains. It is, 
therefore, felt that the present seheme sillJuld be carried out elsewhere. 

At Kamal the area of land at the disptlt'al of the Department is small and 
the water supply poor, so much 80 that at most not more than 3 or 4 acres of 
irrigated sugarcane can be grown annually on the existing farm. Further, it is 
understood that the Governm .. nL of India intend to develop sugarcane work at 
their own farm at KarnaL 

Jnllundur suffers from two disadvantages, in that the &rea of land possessed 
by the Agricultural Dl'partmeut is small and the water supply from wells is very 
inadequate. 

When Government considered the scheme for a Sugarcane Research Station 
some time ago, the Dt-partment was informed that the scheme must be made to 
fit one or more of the existing Departmental Farms. In view of the considera­
tiQDB given above in tonnection with GUl'daspnr, Kamal and Jullundur, this deci­
sion brings the choice dO~·R ultimately to Lyallpur. 

As a sugarcane-growing District, LyaDpur grows from 30 to 50 thousand 
aeTeS of cane annually. Thill ar~a rep",Sl'nt. .. about 10 per cent. of the sugarcane 
erop in the Punjab, and as • District,· LyaJlpur ranks third in importance from 
the Bugsrcane-growing aspect. The Agricultural Department has at Risalewala, 
just outside Lyallpur, • fann of some 1,100 aeres, of which 220 aeres are devoted 
to the Cotton Research Scheme financed by the Iudian Central Cotton Committee. 
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A further 300 acres' have been earmarked for the Research Scheme on Water Re­
quirements of Crops now before the Imperial Council of Agricultural Research. 
It is proposed now to utilize ar..oiher 100 acrcs of thi!l farm for the Sugarean" 
Research Scheme. 

The present layout of the Risalewala }o'arm providelf for a four years' rota­
tion whereby crops can be grown in blocks. This layout is suitable for the pre­
sent scheme and no additional expenditure would be incurred in this connection. 
There would thus be 25 acrcs uuder sugarcane experimcuf.8 annually. 'fhe land 
is canal,-irrigated, but to permit of growing 8ugarcane to the above intensity, an 
additional supply of canal, water for these 100 ACres will be required, the addi­
tion being probably of the nature of 50 pt'r cent. more than the present lIupply. 

Wbilst it is proposed that the mlLin research work under this scheme should 
be carried out at the Risalewala Farm, it is intended that the present facilities to 
whatever extent available on other farms at Ourdaspur, Jullundur and Kamal 
will be utilised for work subsidiary to that done at J.yallpur; this subsidiary 
work being carricd (W in the ordinary C!)urse of experiment. 'I with the sugarcane 
crop on these farms and being financed from. the ordinary farm budgets. 

The work which it is proposed to, canoy o~tlll1der this scheme ineludeM the 
following :-

(1) The growing and tcsting of new seedling canClI obtained from Coimba­
tore or elsewhere. 

(2) Investigations into culturaJ methods, the economics of artificial ferti· 
lizers alld the water requirements of the crop, 

(3) Chemical analysis of the v81'ious varieties grown, togethl'r with the 
study of varying sucroscconte,nt with age, etc., with a view to pOll­
sible variation of maturing time so as to make possible the liability 
of tbe crop at maximum sucrose content through an extended 
crusbing season. 

(4) Investigations into mcthops of prevt'ntion and the control of ent~mo­
logical and mycological diseases of tile sugarcane crop. 

(5) Investigations from an economill standpoint of tbe present sugar 
market as to local eating consumption, refiner', requirements, and 
possible export markets to ascertain if possible whether gl/,,., (crud., 
sugar) as used by the home refiner, or concentrated syrup can m0f4t 
profitably be the primary product to be made by the sugare:me 
producer. 

(6) Based on the results of No. (5), investigatiolls lpading to improved 
gur production by the introduction of better furnaces, evaporative 
equipment, and production methods. 

(~) Investigations leading to tbe design of suitable equipment and methods 
for the production of 'crude crystalized sugar either in the village, 
or in suitable centres, as a possibly more profitable primary product 
not only from the standpoint of consumption within the Province, 
but also as a possible export product., 

The expenditure proposed under this scheme haa been reduced in every direc.­
tion where reduction was possible by making full use of such facilities as exist 
or can be made available. Thus, it is not proposed to erect any buildings, but to 
utiliz~ after repair such katelu1. quarten and buildings as are available at the 
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Risalewala Farm, together with certain of the stores and other pUCCIJ buildinga' 
already provided there. Again where eh;ewbere a field laboratory would han 
been necessary for the chemical, botanical, entomological and mycological aspeets 
of the scheme, all these problems will be dealt with in the laboratories of the 
Research Institute Rnd Agricultural College, Lyallpur, with the assistance, when 
needed, of the' University Technical Chemistry Laboratories, Lahore. ' 

~n view of. the importance of the sl'heme, to the province it is proposed to 
place the Research Station and the work outlined above in this scheme under the 
charge of a Sugarcane Specialist Officer: who would carry out the work under the. 
Director and would be in a position to hand over special branches of the investi­
gation to the control of the various Specialist Officers at present available. Thus 
he would have the collaboration of the Professor of Agriculture, the Agricultural 
Chemist to Government, the Associate Professor of Botany, the Entomologist to 
Government, the lIycologist being appointed at present, and other specialist officers. 
In addition, with reference to the manufacturing side of the investigation, the col­
laboration of the University Professor of Technical Chemistry, and the University 
Technical Chemistry Laboratories at Lahore, are available for help in this under­
taking. 

It' is further to be pointed out that the Mycological Assistant shown in State­
ment I will be suitable only if the services of the qualified Mycologist who it is 
understood is to be appointed by the Punjab Government are available for control 
of this work. Should such an officer not be appointed, the services of a more 
highly qualified Mycologist than the Assistant described in Statement I will be 
required for this bivestigation. 

The Supplementary work which will be carried out on the other farms 
previously referred to, will be devoted mainly to testing the applicability locally 
of results obtained at the Central Research Station at RisaIewala. These investi­
gations will be carried out by the Deputy, Directors of Agriculture eoneerned, 
BUch of their staff, equipment, land and other facilities as are required, being 
made available. ' 

According to the estimate attached the non-recurring expenditure on the 
scheme amounts to, Rs. 16,450, and the recurring expenditwe over a period of 
five years comes t4» Rs. 2,38,120 totalling RiJ. 2,55,ooO'in round figures. It is pro)~ 
posed that the Imperial Council of Agricultural Research be lequested to providA1 
fundi! to the above extent Oler a period oi five years. The Punjab Government 
on its part would make available the following :-

(a) 100 acrea of land valued Rs. 70,000. 

(b) The part-time services of the Professor of Agriculture. the Agneul, 
tural Chemist; the Associate Professor of Botany; the Entomologist, 
etc. 

(c) Buildings---some existing and some after repairs. 

(4) Laboratories and labomtory equipment, at the Research Institute, 
l-yallpur. .. 

(e) Staff; land; equipment, etc .. for supplementary experiments at the 
Gurdaspur, JuUnndur and Kamal Farms. 

This scheme is not intended to diminish in any way the experimental work 
on sugarcane which is being carried out at, present by the Punjab Agricultural 
Department. Its, aim is to increase and expand those investigations with a view 
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to the total replacement at 'an early date of thl'! local indigenous canes at prelleDt 
grown in the Province, by the newest and highest yielding ~arieties of Coimhatore 
eanes. By effecting impro;vements in the methods of manufacture and quaWy of 
Punjab gur it is hoped to create a demand for it on the part of local white lugar 
factories., Much has been done in the Punjab for the improvement of the whl'at 
and catton crops. The sugarcane crop of the Province, however, is still capable 
of very great improvement. In cOlllpari;;on with wheat and cotton the market rate 
for gur is still high., It is thus more thaD ever essential that everything possible 
should be done to help Ole cultivator to tide over the present difficult times by 
improving' the crop which, stilI leaves him a fair margin of profit. 

STATEMENT No.1. 

Showiflg detailS of staff required for tl.e Sugarcane Research Station at Risalewala. 

Monthly ratel of pay. 

Post. 
1st 2nd 3rd 4th 6th 

year. year. year. year. year. 

Re. Ra. RI. RI. RI. 
0 

1. Sugarcane Specialist with special know· 600 650 600 650 700 
ledge of Botany Rs. 500--50-700. 

2. Farm Manager, Rs.130-10-170 .. 130 140 150 160 170 

3. 1 Agricultural Assistant, Re. 100-10- 100 110 120 130 140 
140. . 

4. 4 Mukaddams, Re. 26-1-29 .. 100 104 lOS 112 118 

6. 1 Store.keeper on Rs. 50 .. .. 50 50 50 50 50 

6. 1 Chaukidar on Rs. 14 .. .. 14 14 14 14 14 

{ 13 13 13 13 13 
'T. 2 Sweepers on Re. 13 .. .. 13 13 13 13 13 

8. 1 Technical Chemist, Rs. 250-20-330 250 270 290 310 330 

9. 2 Chemical Assistants, Re. 120-10-160 240 260 280 300 320 

10: 1 Entomological Assistant, RH. 120-10 120 130 140 150 160 
.:-.160. 

ll. 1 Mycological Aaaistant, Rs. 120-10- 120 130 140 150 160 

1 
160. 40 42 44 48 48 2. 2 lAboratory Attendants, RH. 20-1-24 

Total Monthly Expenditure •• 1,690 1,826 1,962 2,098 !,2M 

Total Yearly Expenditure th 20,280 21,912 23,544 25,178 28,808 
dd pay of ,one Engine driver for three mon H 180 180 180 180 180 .A 

Total .. 20,460 22,092 23,724 25,356 28,988 

• , , 
G:a.um TOTAL .. 1,18,620 . 
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STATEMENT No.2. 
Showing detailB 0/ miscellane0U8 expenditure required for Ihe Sugarcane Re8ea,o~ 

Statio,. al Risalewala. 

-- Non· RecurriJig. 
recurring. 

" -

R8. RII. 
" I 

Buildingll .. .. .. .. .. 4,000 .. 
Labour-

16 Beldars at Re. IS •• ,. .. .. .. 3,500 
(round). 

Variable laboUl' .. .. .. .. .. 2,000 

Purrliase and maintenanu oj bullocka-

16 BullockB at Re. 200 .. .. .. 3,200 .. 
Maintenance at Rs. 20 per pair per month pluB 2S0 .. 2.200 

for replacements. 
., 

Machinery and Implements (Agricultural) .. S;8oo '1,200 " . 
Machinery and equipment to be developed 

chased (manufacturing). 
or pur· .. 10,000 

Manure .. .. .. .. .. . . 1,000 

Travelling Allowance .. .. .. .. 2,000 

Water Rates .. .. .. .. .. .. 1,000 

Apparatus and Chemicals .. .. . . 200 500 

Con tingencies and other charges .. .. 250 500 

Total .. 16,450 23,900 

For five years .. 16,450 1,19,500 

StaB for five years .. .. 1,18,620 

GRAND TOTAL 
; 

16,450 2,38,120 .. 

NOTB.-There will be an estimated income from sales of crops, etc., amounting to aome 
Re. 12,000 per year. It is suggested that this might he applied towards the UpenH of 
Ylescheme. 
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Table showing the area 01 cane grow. itt 1929 in ear.l. of th" principal can, 
9rowHI9 distrir.tb 01 the prot,j"ce. 

Serial Name of district. Irrigated. Unirrigated, Total. 
No. 

-
Acree. Acree. Acree. 

1 GUl'da.sput .. .. .. ' .. 20,383 17,7~ 38,131 

2 Sialkot .. .. . . .. 26,325 4,662 30,1187 

3 Lyallpur .. .. .. . . 30,941 5 30,946 

, 'Gujranwala . ' .. ., -. 24.386 706 25,092 

5 Ka.mal . . .. " .. 19,955 1,903 21,856 

6 Jullundur .. .. ., . . 19,469 490 19.959 

7 Amritsar .. .. .. .. 15,995 1,473 17,468 
.. 

8 Sheikhupura .. .. .. .. 17,005 63 17,068 

9 Rohtak .. .. .. .. 15,027 246 15,273 

10 Hoshiarpur .. .. .. .. 4,460 10,149 14,609 

11 Ambala .. o • .. .. 4,669 7,791 12,460 

12 Gujrat .. .. .. .. 10,383 413 10,798 

I I 

ENCLOSURE II. 

EX';tRAC'f FROM THE PROCEEDINGS OF THE F'OURTH :M:FETING OJ' THE SUGAR COU~­
MITTEIL HELD IN DECEMHER 1931. 

~. Scheme for the establishment 01 a sugarcane research station ita thtl Pllmjab • 

• • • • • 
Mr. Burt read the report of -the Sub-Committee appointed yesterday to COD­

sider the various provincial schemes. The report was adopted. 

Report, 

• • • • • 
The Sub-Committee is not satisfied that Lyallpur is the best centre for 8 

sugarcane research station in the Punjab. At previonA meetings of the Sugar 
Committee the importance of the central trhci has been emphasised and they 
would like the question of establishinl; tbe sugarcane research station on the 
departmental rarm at Jullundur to be re-examined. 
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Subject to the re-examiuation of the site, the scheme is reoommended lor 
sanction with the foUowing modifications :-

(1) Pay of SugarooM Specialjs,.-It is eonsidf'red that the seale of Rs. ?SO-
25-600 with liberty to pay an initial salary up to Rs. 400 per mensem is ade­
quate. 

(2) The post of Technieal Chemist is nnneeessary for the programme put 
forward and should be omittA,d : also one post of Chemical Assistant. 

This will reduce the' expenditure on Staff to about B.s. 83,220 spread over five 
years. 

As regards expenditure on Statement No.2, no special grounds have yet been 
~hown for a departure from the Council's principle that buildings should be pro­
vided by the Local Government. Provision for machinery and implements is exces­
sive. A sum of Rs. 6,000 would be adequate if the Station is established at JuUun­
dur where water-lifting machinery would be needed : otherwise about Rs. 2,000. 
The recurring grant for machinery and equipment on the manufacturing portion 
of the seheme should be reduced to Rs. 2,000 per aunum for reasons subsequently 
stated. This reduces the total cost of the seheme to approximately Rs. 1,73,170 
or Rs. 1,33,170 net ofter deducting the 40,000 offcred by the Punjab Govern­
ment. 

• • • • • 
D.-TECHNOLOGICAL. 

Ptlfljab. 

It is recOmmended that sections 6 and 7 of the proposed programme of work 
be omitted pending further experience by the Sugar Technologist of the pro­
blems now under examination has been gained. It is recommended that a grant 
of B.s. 10,000 spread over the 5 yeaTS be provided for the purchase and testing 
of equipment to enable the Agricultural Department, Punjab, Lyallpur, to eo­
operate with the Sugar Technologist and to take advantage of his results and test 
theirapplicahility to local conditions in the Punjab. 

In eonncction with this report Chowdhry Mukhtar Singh enquired if there 
was any eo-ordination between the fI!!!eIIrch schemes of the various provinces to 
which Mr. Burt replIed that these schcmes were thp result of our previous deci­
Rion to have a ehain of research stations in the main sugarcane helt. 

• • • • • 
In tonnpction witb the Punjab scheme, Mr. Burt explained that the question 

or site was very important. The Sugar Committee had all along been of the 
opinion tbat the sugarcane research station should be located in the centrol 
Punjab. Rao Babadur Venkataraman said in tbis conneetion that in LyaUpur 
~otton was a competitive crop with sugarcane and the area under sugarcane was 

. fluctuating veri considerably from year to year in that tract dependent upon' 
thp price of cotton. It was important therefore that our research station should 
be established in a tract where the area under cane was steady. 

• • • • • 
In connection with the techuieal side of the Punjab sehem~, Mr. Burt ex­

. plained and the Committee agreed that they should wait till Mr. Srivastava's 
work progressed a litUe further and it was on tbis account that the Sub-Com­
mittee had reduced the proposed annulll grant of Rs. 10,000 for BDg'!LI" machinery 
tc Rs. 2,000 per annum. 

~ca N 
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. ENCLOSURE IlL 

Revised Statement No.1, showing details of staff required for fh, Sugarcan, 
. 'Research' Station af Risalewala. 

Monthly ratee of pay. 

Post. 
1st 2nd 3rd ,th 6th 

year. year. year. year. year. 

! 

Be. Re. Re. Re. RII. 

1. ,Sugarcane Specialist with special 400 ~6 '50 "6 600 

knowledge of Botany, Re. 250-25-
500. (Starting Re. 400). 

2. Fami Manager, Re. 130-10--170 130 140 150 160 170 

3. 1 Agricultural Assistant, Re. 100- 100 110 120 130 140 

10-140. 
4. 4 Mukaddams, Re. 25-1-29 .. 100 104 108 112 116 

5. 1 Store-keeper on Re. 50 .. 50 50 50 50 50 

6. 1 Chaukidar on Re. 14- .. .. 14 14- 14 14 14 

{ 13 13 13 13 13 

7. 2 Sweepers on Re. 13 .. .. 
13 13 13 13 13 

8. 1 Chemical Assistant, Rs. 120--10 120 130 140 150 160 

-160. 
9. 1 Entomological Assistant, Re. 120 120 130 140 150 160 

-10-160. 
10. I Mycological Assistant, Re. 120- 120 130 140 150 160 

10--160. 
11. 2 Laboratory Attendant&. Re. 20- 40 4.2 44 46 48 

1-24. 

loW Monthly Expendit~ .. 1,220 1.301 1.382 1,463 1,544 

Total Yearly Expenditure, .. 14,640 15,612 16,584 n,Ma 18,528 

Add pay of one Engine driver for three ·180 ISO ISO ISO 180 

months. 

Total .. 14,820 15,792 lQ,764 17.736 18.708 

GBAJI'D TOTAL .. 83,820 



Revised Statement No.2, sltffIJinl1 4efails of miscellaneous expenditure required 
lor th, Sugarca", Research StatiOft al Risalewala. 

-

Buildingll, 
Labour'-

.. .. .. .. 

16 Beldan at Ra.18 .. .. .. .. 
Variable labour .. .. .. .. 

Pure1iaH and maiftlenance oJ bu!loeb-

16 Bullooka at Ba. 200 .. .. .. 
Maintenanoe at Ra. 20.per pair per month pI'" Ra. 

280 for replacement&. , 

Machinery and Implements tAgrioulturaJ) .. .. 
Machinery and equipment to be developed or purohJ. 

( manufao'turiDg). 
ure .. Man 

Tra 

W 

veiling ADowan08 

at.er Ratea .. 

.. 

.. 

.. 
Apparatus and Chemioals •• 

Con tingenoiee and other ohargee 

_. 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 
,Total .. 

For five ye&l'8 .. 
stU for ,5 ye&l'8 .. 

Total .. 
GBA..WD TOTAL .. 

Non- Recurring. 
recuning. 

Rs. Rs. 
.. .. 

" 3,500 
(round). , .. 2,000 

3,200 .. 
.. 2,200 

.. 1,200 

6,000 2,000 

. . 1,000 

.. 2,000 

.. 1,000 

200 500 

250 500 

9,650 15,900 

9,650 79,500 

.. 83,820 

9,650 1,63,320 
L • .I 

1,'72,970 
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APPENDIX XIV. 

SUBJECT No. 15. 

APPLICATION FROM THE UNITED PROVINCES GOVERNMENT FOR 
A GRANT FOR. INVESTIGATION INTO THE PROBLEM OF SUGAR 
INDUSTRY IN THE UNITED PROVINCES. 

Attention is invited to the attached application (Enclosure.1) from the 
Government of the United ·Provinees for a grant of Rs. 1,76,810 for investig .... 
tion into the problem of sugar industry in· the United Provinces. At their 
meeting held on the 7th December 1931, the Sugar Coinmittee appointed a Sub­
Committee consisting of Messrs. B. C. Burt, R. C. Srivastava, N. C. Mehtu, 
Khan Bahadur Fateh-ud-Din ,and RaQ Bahadur T. S. Venkataraman to l'xR.U1illB 

and report, inter alia, on the application from the United Provinccs Govern­
ment. The report of the Sub-Committee (Enclosure 11) was accepted by the 
Sugar Committee at their meeting held on the 8th pecember 1931. 

The original scheme (Enclosure I) involve!i a non-recurring expenditure 
of Rs. 31,930 and a recurring expenditure of Rs. 1,44,880 or a total of 
Rs. 1,76,810 spread lOver a period of 5 years. The scheme as revit;ed by 
the Sugar Committee involves (Enelolllll'e III) a non"rflcurring expenditul'{. 
of Rs. 23,000 and recurring expenditure of Rs. 94,820 or a total of Re. 1,17,820 
spread. over Ii years. This amount will be reduced further if the United Pro­
vinces Government purchase the machinery, provided under item II-Technical 
(Enclosure III) at the end 8f thc first year, BlI recommended by the Sugar 
Committee. In that case the net amount required from the Council will be only 
Rs. 1,05,070. 

The schettle is now submitted for the consideration of the Advisory Board. 

The 2nd January 1932. 

T. VIJAYARAGHAVACHARYA, 
Secretary. 

ENCLOSURE 1 . 

.A.P!rLIOATION lI'BOM THE UNITED PROVINCES GoVERNMENT J'OR A GRANT 01' 
Rs. '1,76,810 (Rs. '1,44,880 RECURRING ANn. Rs. ,31,930 NON-RECURRING) J'OR 

'IN'VESTlGATION INTO THE PROBLEM OJ' IMPROVEMENT 01' SUGAR INDUSTRY IN 
THE UNITED PROVINCES. 

(The schem' h/J8 bee. prepared ·with th' approval of th' Pro1JmciaZ .Agricultural 
BeBearch Committee.) 

INDIA occupies one of the foremost positions in the cane-growing countries 
of the world and over 50 per cent. of the Indian crop is found in the United 
Provinces. The general facts of distribution, and the present condition of the 
industry, all point to the United Provinces, as being the eentre of the Bubject, as 
far aFi the improvement of sugar production in India is concerned. The area 
under cane is already considerable and sugarcane is perhaps the most important 
money crop cultivated. The importance of the crop is on the ine,re&8e since the 
Pvclling of the Sarda Canal anc! the introductioll ~ the improved varieties from 
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Coimbatore ; more so, when in these days of slump in price&,. sugarcane ia one 
of the very few crops which ia paying to the cultivator. A most striking fact 
brought out by studying the statistics of the sugar industry ia the extraordinary 
low production of sugar in India per acre compared with that of the other main 
cane growing countries. The world's cane sugar output ia about 14 million tons, 
India'il production in proportion to its area should have been 7 million tOI1.'I, 

but it ia only 3.5 million tons, inclusive of thia province's share of 1.75 million 
tons or an eighth of thE> total cane sugar production of the world. The general 
line of advance, from an agricultural point of view, appears to lie in increasing 
the production of cane and of juice per unit area, at the same time reducing the 
cost of each ton of cane grown. This can be achieved by suilstituting more 
rapidly growing and early maturmg varieties for those now grown and by in­
troducing more intensive methods of cultivation. Such varieties are being 
evolved at Coimbatore, which ia the chief eentre of sugarcane breeding, but it is 
necessary that the first generation trials and subsequent acclimatization and 
propagation for distribution must be done in the United Provinces itself. 
According to Howard (Crop Production, page 129) "No effective prelilDinary 
selection of the seedlings for Northern India ia however possible in South India, 
so that a mass of material of necessity, mainly unsuited, has to be sent to the 
plains for trial". The Sugar Committee of 1920 in its report, page 301, also 
says "the opportunities of deciding at Coimbatore what seedlings are and what 
seedlings are not likely to prove successful in Northern India are strictly limited, 
and any attempt to exceed those limits may involve the rejection .of seedlings, 
which would on local trial have proved suitable for introduction. The behaviour· 
of cane on the soil of the cane breeding station is not an index of its behaviour 
elsewhere, nor is it always possible, even granted the m~t intimate and scientific 
knowledge of the local conditions of another tract, to infer from the results 
at Coimbatore the prospect of a particular cane proving succeSsful in that 
tract ". 

Some acclimatization and distribution work of Coimbatore varieties has 
already been done at the existiug Sugarcane Research Station at Shahjahanpur, 
but it is intended now to develop it into a first generation su~station, where 
extensive trials will be carried out, and to earry out the seedlings trial at other 
circle farms under Deputy Directors. Besides there are many important 
problems-agricultural, technical and economic-the solution of which would be 
"f considerable benefit to the field and the factory, which still remain to be 
!sckled, will also be investigated in these provinces. A few of the important 
problems are as follows :- . 

(a) ,Establishment 01 first generatio"8Ub-8tatio,..~For extensive trials of 
Coimbatore seedlings at Shahjahanpur and other circle farms under the Deputy 
Directors such as Partabgarh, Cawnpore, BenlU'es, Gorakhpur, Aligarh, ete. 

(b) Comparative trials 01 Coimbatore and local eanes, and 'heir _urioZ 
and water rllquiremeflts.-A well-thought out plan of experiments will be laid out 
on the lines of field experimental technique recently elaborated at Rothemsted, 
with a view to obtain results capable of correct statistical interpretation, and to 
find· out the best and cheapest combination of organic and artificial manures, and 
the least quantity of water required by the crop. A thorough study of different 
time!' of sowing of various varieties which seem to vary ill different parts of 
the United Provillces wiU also be made. 
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(e) Physiological and' chemical-Experimental itlveBligation of 801tl6 of the 
ex'ertl/lZ amd internal factors controlling the growth and final yield of IUgar­
cane,-The work under this head will be altogether different from that of a. purely 
aCDdemic nature for physiological study of the sugarcane, 8l1d will not cunflict 
with any 'Of the scheme, which the Imperial Counell might have already sanc­
tioned. It may conveniently be divided into two sections:-

(1) Researches into the relation of atmospheric and soil humidity to 
. growth, stomatal opening and transpiration, rate of growth will 
be determined weekly by rate of increase in dry weight. This 
aspect of subject is very interesting, because a clear kuowletlge 
of the relation of moisture to growth will be very helpful in 
solving the important problem of optimum water requirements of 
sugarcane. 

(2) A detailed study of the variations in the composition I)f sugar­
cane juice from July to March under different manurial conditions 
will throw light on the effect of different chemicals on the ripening 
processes of sugarcane. Chemical constituents of the soil may be 
responsible for delayed ripening of sugarcane in some districts of 
the United, Provinces. 

The present method of carrying on tests of juice in cane has lIot llilPn 
standardized owing to which the results are not even . comparative. According 
to Java standard the cane is to be crushed to such an extent as to give at 
least 72 per cent. juice on its weight either by single or repeated crushings, 
when. the juice is to be polarized, under this condition the juices can be con­
sidered as comparative. Insidc the cane there are bundles containing sugar­
free water. These are harder than the sugar-bearing tubes. Therefore as the 
pressure is' exerf..ed the juice Ilomes out first anil water afterwards. Therefore 
when the canes are crushed the juices are rich in sugar, but when crushed more 
this juice becomes diluted. Therefore it is essential to fix the condition of 
extracting the juice on the weight of the cane before it is analysed for it. juice 
contents. The work has never been attempted in a scientific way nor systematized 
properly. . .. 

. Note.-Beforeeending .this part of .the scheme to the Imperial Couneil of 
Agricultural Research for sanction, it was thought fit to get the opinio!l nf 
sugar experts. A meeting was conseqnently convlmed at the Upper India 
Chamber of Commerce, Cawnpore, on Thursday. October 29, at 10 A.X. IIDd 
the following gentlemen were present:-

(1) Mr. N. C. 'Mehta, I.C.S., Director of Agriculture, United Provinces, 
Chairman . 

. (2)Mr. J. G. Ryan, Secretary, Upper India Chamber of Commerce, 
Cawnpore. 

(3) Mr. Noel Deerr, Sugar Expert to Messrs. Begg, Sutherland IIDd 
Company, Cawnpore. 

(4) Mr. L. B. Gray, Director, Messrs. Begg, Sutherland and Company, 
Cawnpore. • 

(5) Mr. R. C. Srivastava, Sugar Technologist, Imperial Council of 
Agricultural Research, Cawnpore. 

(6) Mr. R. L. Sethi, Economic Botanist to Government, United Provincea, 
Cawnpore. 
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(7) Mr. A. R. Khan, Head ·of the Sugar Section of the Hareourt Butler 
Technological Institute, Cawnpore. 

The following resolutions were passed :-

. (1) In the opinion of the Committee, it is desirable that a research sub-
station should ht' opf'nerl in these provincf's, preferahly at the headquarters lit 
Shahjahanpur, in charge of an expcrt officer, where experimental work should be 
concentrated chiefly on the cane seedlings got from Coimbatore and on the loeal 

. canes of the United Provinces. The Committee, however, do not desire to ex­
clude any experiments on plant-breeding, if the officer in charge is suitably 
equipped for the purpose. 

(a) The Committee further· recommend that the Bchenic should be taken up 
aa Boon as possible by the Local Government, and in case there is any difficulty 
for financing it, the matter may be referred for help to the Imperial Council of 
Agricultural Research, that it i~ necessary for the p.ucccss of the scheme that an 
expqJ.'t officer should be posted in charge of the sugarcane farm and the labura­
tories at Shahjahanpur. 

The Government of the United Provinces is already spending a considerable 
8um annually over the Shahjahanpur Research Station, eapital about two lakhs 
and annual revenue expenditure Rs. 17,000. This further work, for which a 
Bcheme is now forwarded, is the natural outgrowth of the work: already in 
progress. The Local Government, being unable to spare money under the 
present conditions of acute financial stringency, is applying for the help of 
the Imperial Council of Agricultural Research in this important matter. 

I1.-TECHNIC..u.. 

Introdltctory.-The manufacture of Bugar by the indigenous methods in the 
United Provinccs is in the hands of khandsaris who are generally not wealthy 
enough to instal oil engines or electric motors and I:Iost of the crushing is done 
in bullock-driven mills which never give a yield of juice from the cane of over 
60 per cent. and which employ all the available labour and oxen to the deteri­
ment of the preparation of fields for the ensuing sugarcane crop. Co-operative 
Bocieticil are developing in various villages and now that hydro-eleetric' power 
III available, it would be pos~ihle to cnable these societies to use electrically driven 
machinery for the manufacture of sugar. Khandsaris would also profit by the 
use of Buch machinery. The margin of profit on sugar manufacture is so small· 
that any more efficient methods would result in a large total return owing to the 
enormous tonnage of cane produced in the grid area. 

Object 01 the graflt.-The purpose for which the present grant is required is 
to instal a suitable plant in the grid area for demonstrating the advantages of 
the use of hydro-electric energy and for helping in the introduction· of similar 
plants run either by busincss firnlA or b:v: Govf'rnment~ 

Details' 01 Ihe scheme.-Mr: Srivastava, the Sugar Technologist, has prepared 
a specification (Annl'xure 1) for a plant for making sugar or gur by the open 
pan process and having a capacity of 700 maunds, of cane per day of ten hours. 
This quantity of sugarcane of the improved varicties represcnts the produce of 
one acre. The plant 'which will be driven by a 50-horse power motor, will 
therefore delll with about 50,000 maunds of cane per season and will be of the 
correct size for working by co-operative societies. The eomplete plant is esti­
mated to cost about Rs. 17,000. The freight, erection and electric connection 
on charges and buildings will cost approximately anothel.' Rs. 5,000. The present 
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application is for a non-recurring grant from the Imperial Council of Agricul­
tural Research of Rs. 17,000 to cover the cost of the plant. The .Irrigation 
Branch will arrange for the trial to be carried on through the agency of a eo­
operative society in the grid area in the Bijnor district in collaboration with 
the Registrar of Co-operative Societies. All cost of erootion and running of 
the plant will be borne by the Irrigation Branch of the United Provinces Gov­
ernment who would recover it from the oo-operative society by making a small 
charge on the electrical units used. At the end of the first season the eociety 
will have the option of taking over the plant at a price to be settled with the 
Imperial Council of Agricultural Research, not exceeding 75 per cent. of the 
original cost. If the society does not choose to take the plant the Imperial 
Council of Agricultural Research will dispose it off as it considers best. 

COficlusion.-The Irrigation Branch are installing near Moradabad a 15-
horse power Massey plant lent by that firm and it will be possible, during 
the current scason, to obtain some data regarding the possibilities of this method 
of sugar manufacture. A plant of this size is, however, mUllh too small e1(llu 
for one village, and a larger plant, of at least 50 B.B.P. lIize, is necessary for 
economical working. 

If the experiment iii successful, the m~in item!! of future plant could be 
obtaillcu on the hire-purchase system from the manufactures and the eOilt 
recovered from the charges made for units used. It is very difficult to predict 
whether ·such a scheme introduced with the closely organized sugar manufacturing 
industry ;will be a success or not, but its ultimate success by giving larger yields 
of sugar per acre of cane is of such importance for the economics of thill 
province that a trial, on the modest lines indicated in this memorandum, appears 
to be definitely worthwhile. 

III.-;-EooNOlolICAL-

. The Board of Economic Inquiry considered the scheme of Dr. Radha 
Kamal Mukerji for the investigation of agricultural marketing methods and 
practices in the United Provinees at its first meeting on Novemher 20, 1931, and 
approved the scheme. The Board is prepan>d to undertAke a detailed inquiry 
on the subject with the help of the Burcau of Statistics and Economic Research. 

It is proposed to make local investigations in representative dis\ricts of the 
province regarding the cost of production, transit chargeR, markets, marketing 
practices, finance, ete., of sugarcane in particular and other agricultural com­
modities in general. The' information thus obtained will be collated and sifted 
in the office and also thoroughly discussed by a sub-committee of the Board, 
before formulating definite proposals for submission to the Imperial Council 
of Agricultural Rescarch and the pllblie. 

The United Provinces Government have already established a Bureau of 
economic research since April 1931, and allotted a sum of Rs. 15.570 per 
nnnum. The Bureau is at present in the charge of the Director of Land 
Records who is also the Director of Statistics and ineidentally happens to be 
the Director of Agriculture as well. A trained Economist is in charge of this 
Bureau with a staff of investigators. The Economic Bureau has already con­
duetedan inquiry into the visihle stocks of wheat and barley in the provinCll" 
and is well adapted by its expericnce and technical knowledge to undertake an 
inquiry into the cost of production of sugarcane. The Economic Bureau of the 
United Provinces Government is in a position to undertake the inquiry immediate­
ly which is the subject matter of item No.4 of the a.,<>enda of the Sugar Com. 
mittee of the Imperial Council of Agricultural Research. A. detailed budget 
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is not appended for thit; part of the inqlliry. It is already shown in appendix 
2 of subject No. 4 of the agenda of the Sugar Committee. The inquiry will 
be conducted under the supervision of the Director of Statistics. 

EXPENSES. 

I.-AGRlOULTURAL. 

The scheme on the agricultural part of the work is expected to be finished 
within' a period of five years, but if however at the end of that period any 
work remains incomplete, an application for further extension of the period 
may be submitted. The details of expenses are as' under :-

Agriculttwal A MId B (non-recurring). 

Rs. 

Apparatus for recording discharge of water .. 6,000 

Total, Agricultural A and B (non-recurring) 6,000 

Agricu/lural A and B (recurrtng ). 

Firat Second Third Fourth Fifth 
Staff and establishment. year. , year. year. year. year. Total. 

Rs. I 'Ra. '"Ra. Ra. Rs. Rs. 

One aasistant auguo&ne expert (Rs. 3.{)()()l 3.300' 3,600 3,900 ',200 18,000 
250-20-'750 per menaem). 

, 
Member-of PrOvincial Service. 

Two re~h aSlliatants (Rs. 110- 2,640 2,880 3,120 3,360 3,600 15,600 
10-150 each per menaem). one 
in Botany and other in Agricltl-
ture. 

One aSlliatant (Rs. 80-0-105 per 960 1,020 :1,080 1,IfO 1,200 5,fOO 
menaem) (will be in oharl.e of 

I drawinga required to be ma e of 
,pian' material). 

600 636 672 708 One 8tore.keeper (Rs. 00-3--M per 7« '8,360 
menaem). 

Two laboratory aasistants (Rs. 30- 360 396 f32 '68 50f 2,160 
3-42 per menaem). 

Two fieldmen (Rs. 30-3-42 per 360 396 f32 f68 50f 2,160 
mensem eaoh). 

1100: One 8tenograpber elerk IRs. 75-3- 936 972 1,008 1,0« ',860 
-105 per menaem). ' , 

Two attendants (R8. 12-1-16 per 288 312 336 300 38f '1,680 
mensem each). I .. , 

AUowancu. , 
Tra velliDg allowance for officers and 2,000 1,500. 1,500 1,500 1,500 8,000 

8ubordinates (during the first year 
more t ... velling will have to·be 
done'for collecting varieties). 

CoMttg-w. 
Re~h farm oontingencies .. 3,000 3,000 3,000 3,000 3,000 15,000 

'Manures-chemical and organio .. 2,000, 2,000 2,000 2,000 2,000 10,000 
SeientIfio literature .. .. 600 ' 500 500 500 500 2,500 

Total, Agrioultunl A and B (re- '16,608 16.876 17,Mf 18,'12 19,180 88,720 
eurring). 

LlICAB o 
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Agricultural C (Non-recurring). 

Two mieroscolles 

One microtome 

Two incubators and thormostate 

Two tbermograpbs 

Two bygrograpbs 

Blackman's transpirometer 

Corks, rubber tubes, ete. 

Analytical balance 

Glass thenno regulators 

MiscelLaneous 

Total Agricultural C (Non-recurring) 

Agricultural C (Recurri"g). 

Firat Second Third Fourth 
Stall and establishment. year. year. year. year. 

Ra. Ra. Ra. Ra. 
One researoh assistant with special 1,800 2,100 2,400 2,700 

knowledge of plant physiology 
(R8. 15~25-250 per memsen). 

One chemical assistant (R8. 1l~10 1,320 1,,"0 1,560 1,680 
-150 per mensem). 

One trained fieldman R8. 65 per men· 780 780 780 780 
sem. 

One laboratory aBBistant (Rs. 30-3 360 398 432 468 
-42 per mensem). 

One attendant (Ra. 12-1-18 per I'" 158 188 180 
mensem). 

AUowancu. 
Travelling allowance for visits to 1,000 1,000 1,000 1,000 

sugarcane growing and other 
research centre8. • Oontingenciu. 

Miscellaneou8 expenditure on chemi· 1,500 1,500 1,500 1,500 
cala and glassware. 

Total Agricultural C (recurring) •• 8,904 7,372 7,840 8,308 

Ra. 

1,800 

800 

750 

260 

320 

700 

400 

800 

100 

3,000 

8,930 

Fifth 
year. Total. 

-
Ra. Ra. 

3,000 12,000 

1,800 7,800 

780 3,900 

60t 2,160 

192 840 

1,000 6,000 

1,500 7,500 

8,778 39,200 

NOTB.-The 8tall demanded above for the agricultural part (A, B and C) 01 the ICheme iI 
required in addition to those already employed on the farm in charge of general IlUperviaioa 
work. No money has been demanded for capital expenditure. .. buildinga, laboratoriell. 
gas plant and other necessary requirements already exist at Shahjahanpur. 
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n.-TECHNICAL. 

Detail, 01 lI,fpetiditur, (Anne.nw, 1). 

1. One cane-crushing plant consisting of two three-roller mills arranged in 
tandem. Size of roller&-12" dia. X 18" long, complete with double reduction 
compound gearing. Arranged for belt drive. 

2. One oil engine, 50 B. H. P.· (50-H. P. electric motor). 

3. Two rab juice-receiving tanks· size 3' X 3' X 3' complete with strainer. 

4. One belt-driven centrifugal pump for mill juice, capacity 150 gallons per 
minute, complete with piping. • 5. Three juice-collecting and measuring tankB-Size 3' X 3' X 3' each, in 
one set. 

6. Four sets of juice-boiling batteri('s, each capable of dealing with 125 
maunds of juice per day, complete with fire grute, furnace doors, dampers and 
two chimneys, 20 feet bigh. 

7. Two batteries of two pans each for reboiling molasses, complete with 
fire grate. 

8. Set of ladles and hand strainers. 

9. Eight brass wiremesh strainers, two for each battery of juice-boiling 
pans. 

10. Guttering for juice from measuring t~ks to l~oiling pans. 

11. Two centrifugal machines, size of basket 18" diameter, belt-driven, having 
a maximum working speed of 2,100 B. H.P., each machine to have a separate 
oil engine, 2i H. P. 

12. 2,000 empty kerosine oil tins for rab. 

13. Line shafting, plumber blocks, . pulleys and belting, 

Estimated cost 

Total, Technical 

nI.-EcoNOMICAL (RECURRING). 

Ra. 

17,000 

17,000 

Details,-In addition to the present staiI of the Bureau, the following addi­
tional hands 'will be required for the investigation of agricultural marketing 
methods and practices in the United Provinces for a period of two years :-

One reaearch assistant at RH. 200 per mensem 
Two investigators on RH. 150 per mensem 
One clerk on RH, 40 per mensem 

Total Stall 

First Second 
year. year. 
RH. RH. 
2,400 
3,600 

480 

6,480 

2,400 
3,600 

480 

8,480 

Total. 
RH. 

4,800 
7,200 

960 

12,960 
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Besides additional staff the following items will also be required in connec­
tion with the above inve~tiga.tio~ :-

Allowances. 

Ra. Ra. Rs. 

Travelling allowance for stall 1,500 1,500 3,000 

. OontingtflCiu .. . " 500 500 1,000 . 

Total .f 2,000 2,000 4,000 

Total, Economical (Recurring) 18,980 

An abst"act 0/ the cost of the completfJ BchemfJ. 

Non-
Name of the section. recurring. Recurring. Total. Remarks. 

Ra. Ra. Rs. 

I:-Agricultural, A and B .. 8,000 88,720 94,720 Recurring in 
flveyearw. 

Do. C 8,930 
I 

39,200 48,130 DittO. .. 
n.-Technical .. .. .. 17,000 .. 17,000 

m.-Economical .. .. .. 18,960 18,960 Recurring in 
two yean. 

Total .. 31,930 1,44,880 1,76,810 

ENCLOSURE II. 

EXTRACT FROM PROCEEDINGS 011' THE 4T1I MEETING. 011'· TRB SUGAR CO~" 
. iIELD AT NEW DEun ON TUESDAY, Tim 8TH DECEMBER 1931 . 

• • • • • • • • 
App'licat'iofl t"om the UflieedPr01Jmces Gove"nmfJftt {o", II 9,anl 0/ R,. 1,7&,810 

/0" investigation info the p"oblem of B'Uga" inaUIJt"y m 'he Ufl;tetl P"o'l'inces. 

MI'. Burt read' tile reporl<bf the Sub-Comnuttee appointed to consider the 
!:arious provincial schemes; 'The report was adopted. 
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The United. Provinces Government have withdrawn. the original proposal. 
Subject 10, (not printed) as a comprehensive scheme has now been submitted 
(Enclosure I) after full consideration by the Provincial Research Committee. 

I.-AGRICULTURAL. 

'Subject to the following modifications, the Sub-Committee recommend f6r 
sanction parts (a) and (b) of this scheme. The Director of Agriculture ex­
plained that the Shahjahanpur sugarcane research farm has been placed under 
the control of Mr. Sethi, Economic 'Botanist, United Provinces, wh:o will'lie ii1 
charge of both rice and sugarcane research. Statistical assistance will' be avail~ 
able from the Bureau of Economics in connection with the planning and' inter­
pretation of field' experiments, The following reductions are recommended-:~ 

(1) Omission, of· the storekeeper's., post, 

(2) SlWstitution of a clerk on Rs. 50-5-75 fot" & stenographer: clerk; 

(3) Reduction of travelling allowances to Re. 5,000 for the whole periOd", 
of, 5" years, 

(4) RednctiOl' of p1"Ovision of'mlnUTe!' from Rso 10,oot'to ReI 5,00&: 

This involl'CS the reduction. of the total grant of, sections, A, ud B: to· 
approximately &S. 75,000 spre8l1 over 5· years. 

As regards Agricultural c, physiological and chemical, the Director ot, 
Agriculture' would like to reconsider the proposal for physiological work. Ttie 
Snb-Committee emphasised that snb~ection (c) (2) was the more important. 
The question of. further grant for chemical and physiological work: may be 
examined a year lIiter. 

The Sub'-Committee recommend the addition to the United Provinces scheme 
as now revised of provision for an Assistant Entomologist (or a Plant. Patholo­
gist)' on a scali! olRs, 200<-~300' per mensem. for investigatioJl of" sugarcane 
pests under the direction of' the, Government Entomologist. . 

e· • • • • • ' . 
II.-TECHNOLOGICAL-

(1) United Provinces :-

Mr. Srivastava explained that this was an experiment in the use of hydro­
electrical power for SDgl)rc&Jl8. C1"Il1Ihing 1Uid! sugar.' BI8Il.tacture and not an 
experiment with sugarcane crushers or in sugarcane boiling. The Sub-Committee 
enquired why the whole cost should not be met by the Hydro-electric circle of 
the Irrigation Department ; it was explained that this would. lead.. to indefinite 
delay and tl'lat· the main object of" the present seheme was the utilisation of 
electric current for agricultural purposes. The Sub-Committee recommend that 
the grant be sanctioned on the condition that the United Provinces Government 
will undertake to purchll88>' the. maehineI'J afl· 75 i pel" cent: ol'it& eest at the' end 
of the first year. The Sub-Committee desire to emphasise that as the object of 
the experiment is to ascertain the relative cost of electric motors and oil-engines 
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for this class of agricultural operation, full electrical recorda should be main­
'tained and a report made to the Council on this point at the conclusion of the 
uperiment. 

• • • • . . • • • 
In jConnection with this report Chowdhry Mukhtar Singh enquired if there 

was any co-ordination between the research schemes of the various provinces to 
lwhich Mr. Burt replied that these schemes were the result of our previoUII 
decision ,to have a chain of re!!8arch stations in the main l!Ugarcane belt. Rao 
Bahadur Venkataraman refelTecl particularly to thfl United Provinces scheme 
and the reference therein ahout :Mr. Howard's book and the Indian Sugnr Com­
mittee's report. He said that it was not essential that the breeding and the 
c:rossing work should be done in the .area for which the sugarcane variety was 
needed, and in support of this he quoted the inHtance of clines bred in Demerara 
which were grown and used in Louisiana and also of cane bred in Java (P. O. J. 
213) which was grown in Louisiana and Argentina. Similarly, the canes grown in 
Japan hail, been obtained from Java. ,There was no ground for the view that the 
actual production of cro~ses should be effected in the area.~ where they were 
to" 'be grown. He added that Coimbatore canes were grown in Hawaii and 
Australia and was confident that some of them would suit the United Proviuces. 
Mr. Noel Deerr endorsed thi.~ and said that he agreed with Rao Bahadur 
Venkataraman in every particular. Rao Bahadur Venkataraman also mentioned 
for tlie information' of the Committee that he had been successful at Kamal in 
getting sugarcane seed to germinate in sub-tropical India and added that with 
p~per technique, proper supervision and Bown at the proper time it waa quite 
possible to get sugarcane seed to germinate in Upper India and this made practi­
cally redundant the scheme which had already been sanctioned for Shabjahanpur 
to t~ansport seedlings at a cost of Rs. 6,000. The 3rd point he mentioned waa that 
he 'was now investigating the different times of sowings for Sorghum hybrids . 

• • • • • • • • 
, :Mr. Burt referred to page 4 of the printed papers in connection with item 

1(J (a) and said that in view of the discussion on subject 4 it would seem sum­
cient t~ place on record that the agency for carrying out the investigation in 
connection with the cost of sugarcane cultivation should be the Board of Economic 
Enquiry in the United Provinces and its attached Bureau. This was approved • 

• • • • • • • • 

ENCLOSURE TIl . 

..4.griculttwld ..4. and B (Non-rOctwNng). 

Re. 

Apparatus, for .. recording discharge of, water 6,000 

Total Agricultura:I A and B (Non-recurring) .. 6,000 
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Fim Seocmd ThUd Fourth Fiftb 
8tall and EatabJishmen •• year. year. rear· year. rear· TotaL 

Re. Ra. Re. Re. Re. Re. 
One Aaaistant 8ugarcane Expert (Re. 3,000 3,300 

250-26--750), Member of Provin· 
cialSemce. 

3,600 3,900 ~ 18.000 

One Aaaistant Entomologist (or • 2,.00 2,640 
Plant Pathologist (Ra. 200-20-
3(0). 

2,880 3,120 3,360 14,.00 

Two Re8earoh Aaistanta (Re. 110- 11,640 .2,880 
10-150)-one in Botany and 

3.120 3,360 3,600 16,600 

other in Agriculture. 

One Aaistant (Ra. 80---6-105) (will 960 1,020 1,080 1,1.0 1,200 6,.00 
be in charge of drawiDga zequired 
to be made of plant material). 

{ 2,160 360 396 '-12 468 liM 
Two Laboratory Aaaistanta (Ra. 30-

8--42). 360 396 '-12 468 liM 2,160 

{ 360 396 '-12 468 liM 2,160 
Two Fie1dmen (Ra. 30-3--42) .. 

360 396 '-12 468 liM 2,160 

One Clerk (Ra.1iO-6--75) .. 600 660 720 780 840 3,600 

Two Attendanta (Ra. 12-1-16) •• 288 312 338 360 384. 1,680 

.tlllowaoacu. 

TravelliDg Allowance for offiOllJ'll and 
nbordinatea (during the first rear 

.. .. . . .. 5,000 

m0J8 travelling will have to be 
done for eollectiDg varieties) • . 

CoM1tfIeRt:W. 

Research Farm Contingenciea .. 3,000 3,000 3.000 3,000 3,OO( 15,000 

)lanllftl8--Chemical and organio .. ., .. .. .. ., 6,000 

Scientifio IiteJ'llture , .. .. 500 500 500 500 500 2.500 

Total Agricultural A and B (Be- .. .. .. .. .. 94,820 
ourrlng). 

II.-TKCHNICAL. 

Re. 
Estimated eost 17,000 

A grioultura1 

Technical •• 

Total 

Total Technical .. 17,000 

Non- Recurring. 
Recurring. 

Ra Ra. 
11,000, 1H,820 

17,000 

J3,000 94,820 

or 
Re. 1,17,820 

inalloveri 
yean. 



APPENDIX XV. 

SUBJECT No. 17. 

SCHEME ,FOR A ,RESEARCH AND TESTING STATION FOR THE 
INDIGENOUS SYSTEM OF GUR AND SUGAR MANUFACTURE. 

At their 4th meeting held in DeCember 1931, the Sugar Committee coDilidered 
a scheme (Enclosure 1,1 drawn up by the Sugar Technologist, Imperial Council of 
Agricultural Research, for the el:ltablishment of a rellcarch aDd testing statioll for 
the indigenous system of gur and sugar manufacture and recommended that the 
scheme in'Volviug a capital expenditure of Rs. 76,000 Dnd a 'recurring expenditore 
of Rs.191,380 or a total flxpenditure of'Rp. 1,67,380 BI,read over a period of five 
years be sanctioned (En('losllre II). The Government of the United Provincel 
;approve of it he proposal to :work the '3(.heme in the United Provinces under tile 
supervision of the Sugar Technologist. 

The scheme i~ now for the ,c,onsideration of the Advisory Board. 

'1'. VIJAYARAGHAVAC.tiAKU" 

S ,ere'arg. 

,Xl, 28t1l ,Deeemb" 1931. 

ENCLOSURE I. 

Cory- OF A LETTER No. 1414, DATED THE 4TH AUGUST 1931, mOl! THII: SUGAR TEOlI­
NOLOGIST, !IMPERIAL 'COUNCIL OJ' AGRICUIIl'URAL RESEARCH, CAWNPOR&, TO 

'THE,SECJfE1lARY, IMPERIAL COlJ¥OIL 01' AGlUC,UL1URAL RESUBCH, SIKLA, 

S.~W. 

I have the hOl1our :to encloore herewith a scheme, drawn up by me, for a re­
searCh and testing station for the indigenous system of gur and 8ugar manufacture. 
If approved, tbis may bp refclTP.d to the Sugar Committee. 

Sch,me for a Research and Testing Station for the indigenous syst.em of gal' 
and Bugar 'manufadtur" by R. O. SrivastlWa, Sugar T,eMologiBt,o ,h" 
Imperial Council of Agricultural, Researeh" Cawnpore. 

1. :dims and Objec'B.,.--The 'present scheme aims at providing an' experiment 
statlon, properly staffed :rnd equipped, land ,loPllted in a suitable centre, for the 
purpose ,of testing, existing proees,ses and machinery used in manufacturing gur, 

.rab-ancl sugar by the indigenous systems, for conducting trials of new plant and 
prooesses, and for .undertaking reciearch work for introducing improvements. 

:2. Importance of 'he indigenous system of gur and sugar manufacture.­
A.eeording to the figures given by the Tariff Board for the 1927-28 crop (_ 
"Report of the Indian Tariff Board on the Sugar Industry" 1931, page 44), out 
of 35.2 million tons of cane grown in India, approximately 2 per cent. was used for 
the direct manufacture of white sugar in factories, 11 per cent. for the manUfacture 
of white sugar by the bel process and over 72 pel' cent. for the manufacture of 
gur, the balance of about 15 per cent. being used up 88 sets and for chewing. The 
indigenous pl·oce~ses tlierefore !lCcounted for 83 per cent. of the cane as against 
only 2 per cent. utilized by tI\l' factories. From the point of view of the grower 
of can~ the formerproc~ are coru;equently of far greater importance and any 
measures .adopteil for inereasing their efficiency will directly benefit the agricul-
:tumt: ' 
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3. NBf:fJ8eUyl lor G Re8elJf'ch alld Testing Slaliott.-The two sections of the 
Indian Illgar industry-the factory industry and the indigenOllB' industry­
difter from one nnother in one important re81)eet. The plant and process used in 
the faetory indWitry in In<lia are similar to those \lsed in other eane growing 
colmtries. They are the products of gE'ueral.ions of researeh and experience of 
several countrics,-notably Java, llawaii, the Ullited States of America, and 
the beet sugnr producing c9unhiC'J (particularly Germany). The problems of 
the factory industry peculiar to India are few and the necessity and urgency 
for scientitlc research is correspondingly less. ' 

The case is however entirely dUferent with the indigenous sugar and g'lM' 
industry. ThiH hllll no parallel ur counterpart in any other countl'Y of the world. 
The process is unknown in other countries and the technologists there have no 
lnterest, in studying it. In tJli~ bl'a.nuli of the industry therefore India 'is deprived 
of the benefit of tho rescllrcl!t,s and ac~umU)l1ted uperience of foreign workers 
which she gets in the factory industry. There is a sinlilar difficulty in regard to 
machinery for the indigenous industry. The foreign machinery makel'!! have no 
idea of tho special requirements of tbis industry and consequently the machinery 
supplied by them i& not alwuys quite suitable. What is still more important, 
they do Dot know [hat the p,'Ople who have to use the machines in this country 
have very limit8<l means and hence whilst endeavouring to increase the efficiency 
of the madhines they frequently lose sight of the vital importance of low initial 
cost. 

It is obvious thrl'efore that the problem;; of the indigenous industry have 
to ,be solve.l in lndiR and very little outside help can be counted upon. From 
the point of view (If lowering Ihe initial cost, it is almost certain that the equip­
ment will' have to be ot Iridian make, and of such simple types that the greater 
part of it can be made And repaire.l in the villages. To do tills a. Central Re­
search and Testing Station of tlip. type proposed in this note and located in the 
centre of the industry is essential. 

4: Lack of lurnlameneal data.-The most noticeable feature which strikes 
one when attempting to in\"'(~~tigate problems connected with the indigenous pro­
eesses is the complete absence of fundamental or basic scientific data. A good 
deal of work has, it is admitted, belln done in the past by different workers in 
this' field; but most of' it has been of an empirical noture based on a system of 
trial and error. The first attempt at collecting scientific data was made at Hilari, 
but /1.11 the· tcist" there were being conducted primarily on commercial lines and as 
the staff and equipment provided were I!Ullicient only for the purpose, the oppor­
tunities afforded 'Were neeessal"ly restricted. But what little was done was suffi­
ment to bring into Fharp relief the lack of scientific information of even the most 

, essential nature, 1'0 much so that it is almost impossible to accurately 'Visualize 
~8~ problems which await enquiry. 

OnE! p(lllllible c:~planation of the baphszlU'd nlPthods of investigation employed 
'in the' j>ast is that a,'I the industry is ron on crude and' antiquated linee, it wag 
felt that it was not a lit subjoet fnr MrBCt 'scientifie investigations. The Brgmneitt 
is obviously fRllacions. The thcoretical prinriples uooerlying a machine' are the 
sam4! whether it is small in siZll or largf' and wbethPl' it- is intended for 'IIlM! in a 
cottage industry or in 8 large orltUnis'!rl indlJl'!try. Thus, for instance; it is just 88 

important to have the IItresseS in a cane mill correctly'balanced whether it is a 
tiny unit or R large mill. Similarly the conditions for efficient eombustion are 
the same whether bagasse is being burnt in small quantities in a bel furnace Qr 
,. masse in, the furnace of a large boiler. To give another example, the juice is 
't.usceptihle to decompo$ition pl'e4'i.Qely m the same manner whether it is treated in 

LlIOAB P 
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$~ small pan~ of a bel 'or in the large tanks of a factory. To understand the 
defects and to devise methods for rectifying them; there is therefore just as much 
neea for the adoption of precise scientific methods in one case as in the other. 

5. Training of arlizans.·-'J'he Bilud eXpl'rimellt!l have' shown thnt even the 
existing plant lind proce~ses cau give better results if the methods employed are 
ea,tefullycontrolled by properly trained 1Iorkmen. A great deal of the higher 
efficiency' of, the Bhopal procet;8 was due to the skill and long experienlle of the 
lXlen' employed' during tue test. ' , 

It is therefore necessary to have a supply of properly trained men, if the 
industry, is to' develop on efficient Jines. The propos'ld Tescarch station should, a:t 
part 'of Us normal work, train artizanll for this purpose; The training imparted 
sbbuld he of ; an 'entirely practical natUI'Il. Experience shows that industrial and 
agricultural schools are not suitable for thig purpose 88 they lack the proper 
oominercial ,atmosphere and the men coming out of them are apt to consider 
tliebiselves 'above tloing mallua! work. . 

"6. 'resting of plant and prorcS8.-There h lru'ge "aricty of machinery for 
the indigenous industry on the market. These differ widely in priee efticiency and 
durability. But apart from ·the claims made in respect of them by their dealers, 
th~'buyer has no means of knowing their real merits. Very often the buyer 
rails to get satisfactory results with ,the machinllS he bas purchased and it is then 
dlfticult' for' hlm to ascertain whether this is due to defects in the m~hinea them­
selves or whether the erection and method of operating are at fault. It is not 
uiiiisuill in such cases to put the blame on the machinery maker. 

" 'It should be one of the fllne·tions of the proposed Resenr('h Station to test 
ond' report on machines and prOf'e.'1SCi offered to the public. In this way the 
l',q)erl' opinion of an impllrtial i70dy will be available to dealers and users both 
iuld 1Vili enable'them to correctlv appraise the merits of the various proeeSSC8 and 
'the different" tipes of plant avO:ila@e for him to choose from. 

A certain amount of work of thi.II kind is at prcsent being done by some 
of the provincial acpurtment.'1, but thel'e is not 'sllffident collaboration and eo­
ordinktion; The 'Research Rtlltion should make full use of this work and should, 
in: "fart, serve as a clearing house' for till the infonnntiol' available. ' 

" ,. '. ; .' 

7. Devising complete Plants.-'Tbe Research Station should also deviae com­
plcte plants of different capacities, suitable for the indigenous industry. There 
is no.'single)irm at presellt which can supply sucb complete plants and tbe buYl'l' 
has to go'to different dealers before he can gilt a complete equipment. Plant pur­
cbosed in thiS' mllnller is very often nnbalaneed, resulting in inefficient and un­
economic working for. which none of the suppliers will ~('ept respon'sibility. If, 
however, ilpcrifications for complete plants are worked out at the Research station 
and the plants are rested there. it should be eMY for engint'ering firms to take 
,up their manufacture; 

8. Uh1izatwft of Electric power ffomthe hydro-electric ,ysfem.-There is 
cheap electric power available now in those parts of the United Prorincee ,where 
this : industry is mostly established. If suitable arrangements can be made in 
eolIaboration 'with the' provincial department concerned; tests can be made to 
determine' the economy which will result from the use of' electric power and 
machinery' can bl" df'Vlsed for a more extensive utilization of such power. 

, 9. Demon8tratio,,:-.~nother important function of the R~arch station 
'should be to .. h'e 'ocmonstratioris of new machines an4 improved processes. The 
statioIi will h:ve to bp locatl'd in' a suitable Cenlre and should be easily' aeeeSaible. 

I , •• l, '" 1'. . " . ' ! • 



Arrangem~nts will 'also have to be made for sending out peripatetic demonstration 
l,arties to important centres. 

10, Locatio,. of the Reseaf'ch Station.-The proposed Research station 
should be started at a suitable centre in the western part of .the .United .Pro-. 
vineas-Meerut, MuzatIamagar, Bareilly, Moradabad and BijnorbeiDg the more 
import~.t . places from which a selection may be made. The exaet site selected 
IIhould Ile 011 a main road and preferably near a railway station. No enquiries 
fpr R site !lave yet been !Dade, but no dilliculty is apprehended in getting a llwt­
able site. after the IIcheme has been sanctioned. 

The Impedal Council of Agricultural Research has given a grant iothe Uov­
ernment.of the United Provinces for an experimental sugar factory at the Harcourt 
BuUer Technological Institute, ·Cawnpore. The advisability of locating the pro­
posed research station at Cawnpore so that it may work in conjunction with the 
experimental factory was considered, but had to be ruled . out for the following 
rea.sons :-

'. ' ; . 1" ./.) ,:. 
fa) Cawnpore is too far from centres of the "handsari lDdustry ; 
I' .,' ... 

(b) CiLwnpore is' not a cane growing centre, and the results obtained 
with the cane grown near Cawnpure may not al~ays. be applicable 
to the coriditions obtaiIrlng in places where the khandsari industry 
is establiShed; 

(c) The experimental fnctory at C~wnpore is inten\led for nsearch and 
j.nstxvct!onaly;ork in connection with the .factory industry' and has 
not very, mu'!h . in common with the plant. and processes used in the 
indigenous methods of sugar manufacture. If any special pro­
blems iri connl'ction with the latter arise which need to be studied 
in the 'experimen.tal 'factory, thcre will be.no difficulty in doing tbi8 
at. it is one of the .Conditions of the gt'/U!.t given by the Research, 
Conncil that' the Sugar Technologist will be in charge of the experi­
mentalflll'tory :lnd will cohtre,l the programme of experimental 'Work 
in it. . 

. l. ')"/1 .r • " . 

11. Supply of f'a11' material and disposal (If fi.flished, prt,Jdut,tB.-An import-< 
ant point ttl be taKen into I'Onsideration iu. selecting a site for the reseDl"ch 
station will be the fanilities avaIlable for the Sllpply of raw material and the 
diRposnl of fiuishc.l produl'ts. 'l'hl' station will not hayc itB own cane plantation 
as this is unnecessary for flhe' kind of work it has to do and will add consider..: 
ably to the cost of the scheme. 

The following' alternative ar~nge~ents are suggested in. this connection :-

(a) Supplies' of cane may be obtained from the owner of a private farm 
and the finished products (gtlf' or f'ab or SlIgar and molaSses) re­
turnea to liim,. charging. for manufacturing expenses at rates pre­
viously sl'ttled; 

(b) The eane may be pUrChnsed fmm neighbouring farms or cultivators 
on payment.of priceaceording to contracts previously made, and 
the finished ·producl~ sord in the market; 

(c) The eanco may be taken and the finished products given back on a 
co-npel'ative ba!lis, The Registrar of Co-operative Societies, U. P. 
ill organizing i!Uch societies in some parts of the province, and i1: 
is likely that if he is approachcel he would be willing to assist in 

.' , 



the formation of a socic:t,y to wo~k ,in ,onj)U1QtiQllw~ the He­
search . Statio~ . 

It will not be desirable to arrange for olltaiuiug. supplies of cllUefrom an experl­
mental' fanll of the DepaItment of Agriculture, .IIS these {arms are primarily 
mtended for growing eane for distributing I'f'Cd. . 

.12. 8taff.~:~ormally a Research Station of this kind, if it had been an in. 
depepd~tinBtitutron, would hllve requiJ-ed a highly qualified technologist nt ita 
llead. In ,the present WS(l, however, as the station will be under the direct eharge 
of the Sugar Technologist, it is necesBlll'Y ouly to pl'ovide suitllble UIIistance to 
work under him . 

. . DeWlI! .of ,the 'pl'Oposed stall are given in Stlltement II, .and.full eIplanatory 
notes fire gi:qen l/1.t.x qn in ('Qnneetioll with the pruposed budget estimlltl!. 'l'he 
6ta1fw~ ./)!l .partly permanent, IlInployedall .tbe year round, and partly tem­
porary ,~ngaged for ~e sngar I1llIking season ,of about Biz mon~h. in the year. 
In the former category are included the technieal men (Chemist and Engineer), 
a Milltri to look a£ter the machinery, and.a clerk to attend to the office work. 
The temporary seasonal estllblishment cOIlfiists of tiw operative and supervising 
etlrtt. 

During the off season whell eanecrushing . is stopped, ,tiw permanent IlItaft 
will be engaged in calculating reruIts of experiments conducted during the season, 
preparing reports, ovcrhauling the plaut, milking changes in the light of the 
eIpell~ments, .previously condul'wd, and assisting in the designing and erection of 
imPl'Pved . types, of plant. A .eertain· amount of experimental work for which 
CllUle juice is ,not ;yequiJ'Cd, WIll also be done during the 011' season. 

13. Eqtlipment.--~tntement I gives particulars of the equipment wwch will 
be required.' Thil~ will comprise II laborlltory, a rcpair shop and machinery of 
different fypes n~ed in the indigenous proceSR. A d(!tailed description of the 
equipment req~ea is givell in a subsequent paragraph. 

;I.~. ,Pr:Qgrammeoj experimentaZ '/Dork.-It is not possible to lay down In 
advance a complete programme of work bCClluse many probleDIII will be dilr 
covered only after the work bas been commenced. In a general way it mlty 
be stated! lbowevE'!' ·tblit the plan of work will hI! at first to collect data, relnting 
totht> proeesp.ts ns commonly followed and to investigate the cauflO of defectl 
so ,far as ,these are 'known at prcsent. T..ater on slIch problelIUt will have to be 
taken up as thi!l preliminary study dIscloses and finally trials will be made of 
improved maehincry a~c'I processes devised All a result of these investigations. 

An outline of the preliminary work indicated above, lthich should take up 
the fi.1'St ,two ortbree yearll, is given below. This is however subject to amend­
ment in the light of experience gained III the work progresses :-

A,.-::C.Ali{E CnUSHINQ : 

(i)· Testing Cane Mills at present on the market. 

(ii) Designing improved types of cane mills, having 3, 5, 6. and 9 rol-
lers.· . 

(iii} Trying the effort of dilIerent preSsure and roller speeds and of. 
dilferl'nt shnpes and sizes of grooving on the capacity and extrU-
,tUm of eane mills. . . . 

~iv) tmprovenients in the metbods ~lfeeding Cane to secure uniformity • 

. (v) ;rn.troduction of JIUlceratioJl within the limits of fuel .a,,ula&ble. 
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{vi) Devising simple types of juice pumps. 

(vii) Use, of cfuoinfectaul.s in Cde mills, juice tanks, pipes, etc. 

8.-MOTIVK POWP!R : 

(i) Hydro-Electric power. 

(ii) 'Suction gas. 

(iii) Steam from waste heat of bels. 

(iv) Ditfercnt types of oil engines. 

C.-,.JUICJIl AND MOLASSES llQILING: 

(i) Obtainill~ eompletc technical data rc>garding thc more importabt 
types of juico and molasses boiling plants and correlating these 
with ef!icienoyand economy of working. 

(ii) Testing and perfecting the improved typo of bel as recommended in 
the :repmt lin tho Bilari cxperiments. 

(iii) Studying the open pan systems of sugar manufacture as used in tho 
Wcst Inrlir~, the United ~tates lind the Phillipine Islands and 
RIlCert:\ining whl~thp.r any modilications of these can be used under 
Indian conditions. 

(iv) Use of Suction 1\'8~ for boiling purposes. 

(,,) Use ,of vacuum pans in conjunction with direct-fired bels. 

(vi) Improving the design of bel fumaco for burning partially moist 
bagasse. 

U.-CLARIJ'ICATION ~ 

(i) Testing present indigenous clarifying agent!!. 

(ii) Tryinr; new, indigenonll thuifying agents. 

(iii) Dt'vising n simplified form of liming lind sulphitation process smt­
able for the khandsari industry. 

E.--CRYSTALLIZlTIOlf : 

(i) .use of a modified form of oscillator. 

(ii) Use of metal and wooden vessels of different types for cooling and 
cryatallization of rab. 

F.-l'uoMlLLS AND CENTRIJ'UGAL MACEINES : 

(i)-Designing R !limple type of wooden pugmill to prevent breaking 01 

orystals. 

(ii) Devising a special type of electrically driven centrifugal machine 
with the motor forming an integral part of the machine. 

(iii) Testing different types of screens in centrifugaIs, with rab. of vary-
, ing textures. 

(iv) Determining optimum speeds of centrifugal basket for rabs of 
differeDt eonsistencies. 

(v) Application of simplified form of double curing p~ to rab. 
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U.-SUGAR DRYING C 

Uesigning RstmplC' typl' CIt: wuoden !lugllr lIrycr to take the place of ill. 
prescnt sy<-tcm of dl''Ytng in til" IiUII. Air to bellonlcd lIy chimney 
gases and a hand blower to be used. 

H.-Gur MANUJ'AC'l'URE : 

(i) Designing a pan for the continuous boiling of gur. 

(li) Improving the, keeping quality of gur by eliminating the entrained 
molasses and reducing the final, acidity. 

15. Estimate of Cost.--Two schedules showing details of cost are giv~n in 
Statements I and II attached. A summary of tlll'se is given below :-

Capital Reourring 
Year. expenditure. expenditure. Total 

j 

Rs. RII. , Re. 

First year .. , .. ' .. .. 62,000 17,'196 69,'196 

SecondYeai" " .. .. .. 6,000 l8,39" 24.396 

Third year .. .. .. .. 6,000 18,996 24,996 

Fourth year . . .. .4 .. 6,000 19,696 25,696 

Fifth year .. " .. .. 6,000 20,196 ' 26,196 

, 

.' 

Total .. '16,000 94,980 1,'10.980 

Explanatory notes on the ,various items of expenditure, are giv.en in the tollow­
hlg jlliragtaphs. 

, 16. Capital Expenditure.-(a) Lam': About four or five aeres of laud 
will be requiTed for the buildings and also to provide space tor :drying bagasse 
and sugar and keeping supplies of cane and fuel. As the work is of • tem­
porary natlire,.1lIl attempt will he maM to taie t1~e land on rent,' in which ease 
this item of expenditure will be substantially reduced. 

(b) Buildings : One shed will be required for 'housing the Dl8llbinery (con­
sil'ting of cane mills, engine, pugntills and ccntrifugal machines) and anotber 
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abed.forbell of diJJllrent types, for boiling juiee and ·molllSlle8. A godown,suit­
ably partitioned will be required for storing rab, gur, sugar, molasses and snridry 
Btores. }'or housing the laboratory and office a blotk consisting of two rooma and 
a v!lrimdah wiij,be provided~ A small shed for ~mmodating U,i';, ntteiS' repair­
shop' completes the list of Luildings. Wire fencing will be used in plB<'.e of a 
bo~~ wall rouvd, the buildings.' , ' 

As the experiment station will be, on a temporary basis, aU buildings wiU 
be of cheap design. Complete plans and estimates will be submitted for approval 
before construction work is taken in hand. , 

(c) l.4bora'ory equipmen' : A good laboratory. is an absolute necessity for 
proper BCientifill control ,of manufacturing and experimental work. Such a 
laboratory will however cost a great deal of money. The provision made in the 
budget ",ill cover the cost of the esscnti~l apparatus and material and will per­
mit of such lidditions,eaeh year as may be found to be necessary for the researoh 
,work in hand at the time., It is likely that for some resea.rehes costly instru­
ments may be required. Instead of purcllasing these, attempt will be made to 
obtain them on loan from other laboratorie$, 

!. • ',: ,. ' •. 

(d)' Repair Shop equipment: A small fitters' workshop and smithy will 
be required for tlie maintenance of the plant and for ,nlaking ,alterations neces­
sary for experimental pl1rpo!'les. It will be c,heaper and more convenient to have 
this worJi done at site thaD to send it out to engineering firulB. 

, '. 
~e) Machinery: lni rirdEll' thnt the Resf'areh Station maybe in a position 

to compa.re the different types of l'OOehinp.s in usc and to make inlprovements 
in them, it, is nt'eessary, that it sbould be equipped witb as wide an~ ,~presen­
,talivp a set, o~ these ma~hines 8!:\, possible" sm~h a set will ibowever involve con­
~iderable cxpendituJ'P.. Tbe lirl ofmR~binery given in the. budge~ is the mini­
lIJum that will be required for this purposl'. It is hoped that most manufac­
turers of JlIachinl'ry will 'Fend machines free of ~harge for testing and demonstra­
tion purposes and hence much of the expense, that would have' been incurred in 
l'u!'chasing a complete set of lIlaehincs, will, be saved. 

\ " ; " 

The annual lump sum provisions made in the budget for machinery in 
the four years after the first· year are to cover the cost of new types of machines 
which may be purcnased and of making machines according to designs evolved 
at the Research Station. 

1 (f) FumiturB and fittings: The provision Under this head is to cover the 
cost of the minimum quautity of furniture and fittings for the omee, laboratory 
and factory." ' 

(g) WatBr Supply: The provisioll made for water supply is: only tentativ,! 
lind approximate: tho exact requIrements caDl)ot be ascertained tiD the· site baa, 
hpen selected and the source from which ",oatrr is to be obtained (e.g., from tube 
"'I'll, from, ordinary type of well with pump or from publia water supply) is 
bOwD. 

(11) Lig1lting arrangemen' : For working at night electric light (if avail­
able) or Kit~o;n 1i~lIts and band IDnt~ms' will be necessRry. 

(i) ConfinUltteies find MisceZlanlJOtls B.rp6fl8es: T)lese are to' cover sundry 
unforeSeen expen .... es. 



115 

17. Becurrmg E.xpenditur. :-(a) Establillhmem : Particulars of the quali­
ticatiuns IUld duti!' ... of the permanent staff nre giv('u below :-

~i) 'Chemis' ; The chemist should have received training in Sugar 
Teehnology in a recognized institution in India or abroad and 
should possess at least five years' exptlrience in a sugar factory 
as manufacturer aud chemil!t. Knowlcdge of th.' plant and proce61 
employed in the indigenous sugar and gur industry should be 
treated as useful additional qualification. 

During the off-season the chemist will continue his work in the experi· 
mental factory and chemical laboratories of the Technological 
Institute, Cawnpore, unaer the direotioIl of the Sugar .'fechnologist. 

(ii) Engineer: An engineering graduate or diploma holder, with some 
works experience ah\)uld be employed, for this poet. He should be 
,capable of making simple engineering testa-•. g. power COIl­
,sumption, evaporation, heat balance,. etc.-and shnuld be able to 
erect, adjust and maintain the \'lll'ioUS machines, and to look after 
the workshop. 

After the sugRr making season, he wI be employed in overhauling the 
machinery, making alterations t!> plant, assisting in the prepara­
tion of designs of new l'lant, supervising their manuCooture and 
ereoting them. 

(in) Mistry: A m!lChanlc with experience of oil engines, electri6 moton. 
cane millq and centrifngal m""lJ1nes will be required for. attending 
to theSl' machines. During the oif-lIea.'IDn he will work anner the 
Engineer in o"'erhauling the plant and erecting new machines. 

(iv) Clerk-Av['oufJtatlt; The office establisilment will consist of one clerk 
who '",ill Ilttend to accounts work also. The clerk should have 
knowlE'uge or acconnts and' typing. 

(v) Inferior Se,."antll: Provision has been made for ona choprari and 
one chowkidar. 

(hI SeaslJn(d Establillhment.-·(i} Assista", CIJcm6ste: Two junior chemists, 
with experience of sugllr factory laboratories will be required during the manu­
factnring season, for doing routine analyses, maintllining technical ret'orda and 
s,?-pervising experinlents. . 

(ii) Mistries : During thE' working '~Rson, when 1111 the macbin(".ll are in use, 
two mistries (in additiQn to tb(' onll permanent midtri) will be required to keep 
them in,-proper 'oroer and to eRrry out urgent repairs wh('n necessary. 

(iii) Clerk: One extra clerk will be ret'luired during the wOTking seasou 
to attend to the additional work in connection with purchase of raw material, 
:Stores, etc:, and sale of' finished products, maintaining attendance registers, re­
lIords of consumable stores and other miscellaneous work. 

(iv) TVf'lighmen.Clerk .• : For all experimental work it is essential that raw 
material and finishcd products as well as the mOTe intermediate products anel 
fuel should be l"Pgularly weighed. Three wpig!unt"nt clerk .. will be required for 
.th:is purpose; 

I 

(v) Supervisors: To ensure that work is carried out in strict aceord with 
the prescribed, eXflCriment.al eODflitions, ·the services' of educated aOpervisOn will 

. be required. ThTl'e such supervison have been provided. 
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(vi) Bel Kaf'igar. : Four b,' kaf'igaf'8 (sugar boilers) will be required for 
working tJll' juice anu molasses boiJing pans. . 

(vii) Centrifugal ",en: Two men will be required for operating the centri­
fugal maehine9-()ne for First Sugar and another for Seeond Sugar. 

(viii) Workmen :'fhe number ot workmen required will vary according 
tu the alnount and Dature uf work in aand at the time. Moreover, it will be 
1I(J(,essary and eeonor.lillal in some cases, to ~ngage certain types of operatives for 
too entire senson on a monthly basi~, whilat the ordinary unskilled labour ean 
be l'mployeu 01\ daily wllgPII. It is estimated that on an average 30 workmen will 
.be required. 

(c) Allowance, and BOflof'af'ia.-The provision under this head is to meet 
the travelling expenses of tbl' staff for journeys to and from Cawnpore in oon­
neetion with work Clnring the Off-BeaSOI\, and for visits of demonstration parties 
to dIfferent centres. 

(d) Supplies and Ser1nc6B.-This uub-hl'sd COVl'rS R gross provision of 
Rs. 20,000 for eommercial opl'rlltions, and allows for recoveries each year of 
Rs. 18,UOO the net expl'nditurf' therefore being Rs. 2,000. The object of pro­
viding funds in this maTlner is twofold-firstly it permits of an arrangement 
similar to a revolving bank credit, under which money is drawn aceording to re­
quirCDlents and Rah.' proC'cetiR are credited into the treasury so that no large 
amounts are outstllnding Itt any time, and scl~onclly by limiting the net annual 
expenditure to HR. 2,000, it i~ made ol.Jligato\·y tIl IlI('Il the finished products and 
realise other as~ets promptly. 

(,) COfitingencieB.-The items under this sub-head are self-explanatory. 
It may be pointed out however that the provision of Rs. 2,000 for .. repairs and 
modification of plant" is distinct froUl the provision of Rs. 5,000 annually nnder 
.. Mllchinery" in the hlld~et estimate of .el1pit ul expenditure. The former item 
covers expenses in eoull&.thm "ith t'i'pairs' :Iond alterations to existing machinery 
which do not inC'rcl'.5e the yolue of tbe a9Sets and cannot therefore be charged 
to capital IWcount. .TIle Inth'r item, on the other hund, covers additions to plant 
whioh are' chargeahle to capital aocount. 

18. Nec~ssity for f/exibiliiy.-As pointed out in connection with the p~ 
gramme of experiml'ntal ,vork, it is not possible in a research station of thi8 
kind, to by down an eXlII1t programme of work, because new problema arise as 
work progres!1es. It is e"ident tllCrefore t.bat, nnder such conditions, the expen­
diture cann'lt be expc(,ted to he strictly in aecordance with a rigid budget. In 
san('tioninp: the hndget a certain meusure of flexibility may therefore be per-­
mitteU, provided the total l'xpenditure does oot exceed the budgetted amonnt. 

19. Recoveries on completiofl til tlmrk.-The PreSl'ot Pl'Oposal is for a Research 
Station for five years. 0" completion of this period, unless it is decided to continue 
thc work further, 1111 till' machinery, buildings and other material will be disposed 
of, rcsulting in the rl'!lli?stion of n sl1Lstantial amOlmt. This should materially 
".dnrc the tot III (,O>lt of tbl! srheme. No exact estimate of this can however be 
given at this stage, 

R. C. SRIVASTAVA, 

Sugnr Techrtologi8f. 

CAWNPORK; 

7''', 3111t Jul!1 1!131. 
LlICAB Q 
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Statement 1.-Capitlll Expefldittl"e lor til' r,f'nposed RlBemrch afld Telfiflg 
Stmtiotl lof' the indigenOtis gur and IUgmf' indU8'''1I • 

Serial Heads and items. I Year. nYear. nIYear . !Iv Year . V Year. 
No; 

Rs. R •• R •• Re. Re. 
1 Land-4 to 5 acree .. .. 1,000 

Buildings :-
(a) One shed for cane mills, engine, 3,750 

pugmills and centrifugal machin-
es,30' X 50'. 

(6) One shed for hoiling bel., 30' )( 3,750 
50'. 

(c) One godown (suitably partition- ',500 
ed) for rab, gur, sugar, molasses 
and stores, 30' X 50'. 

(d) Laboratory (20' )( 15') and 2,700 
office (15' X 15') with verandah 
8'wide. 

(e) Shed for repair shop, 15' X 35' 1,300 
(I) Wire fencing and gates .. 1,000 

~ Laboratory equipment .. .. ',000 1,000 1,000 1,000 1,000 

4 Repair shop equipment .. ., 3,000 

6 Machinery-

(a) Bullock cane mills •• .. 200 
(6) Power driven cane mills .. '6,000 
(c) Oil engines .. .. 5,000 
(d) Juice pumps .. .. 1,000 
(e) Juice boiling bela .. 1,000 
(f) Molasses boiling bel. .. 200 
(g) Pugmills ., •. .. 700 
(1&) Centrifugal machines .. 1,000 
(i) One 3-ton weighbridge .. 1,500 
(j) One I-ton weighbridge 1,000 5,000 5,000 11,000 11,000 
(k) One 5-cwt. weighbridge .. 600 
(I) One beam scale with weights .. 100 
(m) Kerosene tins .. .. 350 
(n) Tanks for juice, rab molasses, 500 

etc. 
(0) Crystsllizers of metal and wood iiOO 
(p) Ladles, Sieves, Strainers, etc. 250 
(q) Piping, shafting, pulleys, belt- 1,500 

ing, eto. 
(r) Foundations and erection of 1,000 

plant. 

6 Furniture and Fittings .. .. 500 

7 Water Supply ,. .. ., 1,500 

8 Lighting arrangements .. .. 200 

9 Contingencies and Miscellaneous ex- 2,400 
, penses. 

Total .. 52,000 6,000 6,000 6,000 6,000 

Grand total for five years .. 76,000 
. ' 
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Bta'emen' 1I.-Recurring Expenditur, /01' the proposed Research and Test'ng 
Btatio,. /01' 'he indigenous gur and Bugar industry. 

Bena 
No. 

I 
2 

2 

I 

4 

li 

Heade and item •• I Year. llYear. 1nYear. IV Year 

Ra. Ra. Rs. Ra. 
Pay of Establishment-
(a) Chemist (250-25-000) .. 3,000 3,300 3,600 3,900 
(6) Engineer(125-15-276) .. 1,600 1,6SO 1,860 2,040 
(e) Mistri ifiO.-.O-l00) •• •• 600 660 720 786 
(d) Clerk· ooountant (fiO.-.O-l00) 600 660 '120 786 
(e) Chapreei Ra. 12 • • • • 1« 1« 1« 1« 
(J) Chowkidar Re. 11 .. .. 132 132 132 132 

Total .. 6,976 6,676 7,176 7,776 

Pay of Seasonal Establiehment (6 
month. per 1..ear)-

(a) Two istantChemiata at Ra. 600 600 600 600 
60. 

(6) Two MiBtriaat Ra. 30 .. 360 360 360 360 
(e) One Clerk atRs. 30 .. .. ISO ISO ISO 186 
(d) 3 Weighment Munahi. at R •• 270 270 270 270 

15. 
(e) 3 S';JjrviBora at R •• 16 .. 270 270 270 270 
(I) 4 B Kangare at R •• 30 .. '120 720 '120 '120 
(g) 2 Centrifugal men at R •• 20 .. 240 246 246 246 
(/I) 30 Workmen at Ra.(12)(or 8 2,160 2,160 2,160 2,160 

IUlIUWI per day). 

Total .. 4,770 4,770 4,770 4,770 
-

A1lowanoea and Honoraria.-
Travelling AIIowaooe of Eetablieb· 250 260 260 250 
mento 

Sup~ea and Servioea-
mmereial Operationa· .. 2,000 2,000 2,000 2,000 

Contingenoi_ 
(a) Stores and lubrioaotti .. 600 500 600 500 
(6) Fuel .. .. .. 600 500 600 600 
(e) Chemical olarifying agents and 600 600 500 500 

manufacturing material"" 
r 

(d) Conaumable 8torea for Iabora· 600 600 500 500 
tory. . 

(e) Repairs and modifications. of 2,000 2,000 2,000 2,000 
plant. 

(!) Toole and tackle .. .. 100 100 100 100 
(g) Maintenanoe of buildings .. 250 250 260 260 
(/I) Stationery •• " .. 250 260 250 250 
(i) Poetage and telegrams .. 100 100 100 100 
(j) lrlieoel1aneou8oontingenei .. .. 100 100 100 100 -Total " 4,800 4,800 4,800 4,800 

Grand Total .. 17,796 18,396 18,996 19,596 

. Grand Total for fiveyeare '. 

·NOTB.-Thie oompriBEe:­
GlOIIBEzpenditore R&. 20,000 
Reooveriea .. 18,000 

Net Expenditure " 2,000 

. V Year. 

Ra. 

4,200 
2,220 

840 
840 
144-
132 

8,376 

600 

360 
180 
270 

270 
'120 
240 

2,160 

4,770 

260 

2,000 

600 
600 
600 

600 

2,000 

100 
260 
250 
100 
100 -4,800 

20,196 

94,9SO 
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ENCLOSURE II. 

Ex'l'RAOT I"ROH T.H1!l PBOOEEDINGS OJ' TllB 4TH MEETING OJ' THB SUGAR C014'MITTEBo 

UF.LJl, AT NJ!lW DELHI, ON l'UBSDAY, TB& 8TH DECll:MBEB 193L 

• • • • • • • 
SCHE)[E JI'Ol~ A RISEAIICP.. AND TESTING STATION FOR THB INDIGENOUS SYSTE.\( 01' 

Gua 4ND SU(aB MANUi'ACTURB DRAWN UP BY TBB SUGAR TJ!:(;RliOLIlGlt;T, 

btpEIUAI, COUNCIL OF AORlautJXUBAL RESEAROH. 

The Chairman pointe4 out that these proposals arose out of the report on 
the Bilari expel'illlenUo. J\1r. Mehta suggested that a short pamphlet. bued on the 
:Hilari report should be printed in Urdu and Hindi. This was IIgreed to and Mr. 
Srivastavll waS tteked to prepare this pamphlet. 

Rao Bahadur Venkataraman proposed that the thanks of the Sugar Committee 
should be communicated to Khan Bllhadllr Hadi and the Bhopal Durbar. Mr. 
Srivastava seconded this proposal which was carried unanimously. The. Committee 
also wished. to convey their thanks . to Mr. Har Sabai Gupta fllr the 
invaluable assistance which he had renderr.d in carrying out this t'xVeriment . 

. Mr. Mehta proposed and Khan Bahadur Fateh-ud-Din supported that the 
scheme as put forwarded by Mr. Srivastava be adopted. They Mid that this scheme 
waa the logical result of the appointment of the Sugar Technologist. The scheme 
811 presented to this Committee had becn worked out fully in all details and necd­
ed no further comments. Subject to· the budget details bein" ecrutinized by the 
Vice-Chairman, the scheme was approved. . 

In connection l'o'ith thii' scheme Mr. Burt' asked if the United l'rovillcCl! 
Government's attitude had been ascertained on the proposal to establish a research 
station in the United Provinoes under the direct control of the Research Council. 
Mr. Mehta, replying in the negative, &aid that he felt sure that the United Pro­
vinces (}Qvernment would welcome it. It wa~ agreed that the Committee'. 
support. to the echeme was conditional on the United Provinces Government', 
cordial approval. The Chairman asked :Messrs. Noel Deerr and MiIIar lIB to their 
opinion on the scheme. Mr. Noel Deerr said that in the present Indian Sugar 
Industry, there was the large industrialist or thE:. factory owner and the lIDall 
grower and he said that the khandsari 'was an intermediate stage and lIB an inter­
mediate step in progress it was important to develop the khantUM'i industry. He 

,said that although the khandsari WIIB inimical to the interests of the large pro­
prietor still he was of thll opinioQ that steps sMuld be taken to protect the small 
grower' and he agreed with the general principles of the scheme. Mr. Millar, 
agreeing with Mr. Noel Decrr, added that the gut' industry was a separate prob­
lew and it needed the support of this Committee. Mr. Burt next enquired if it 
was not possible to work the soheme in conjunction with the HareoJ1rt Butler 
Technologioal Institute at Cawnpore to which the Imperial Council of Agricultural 
Research had made a substantial grant for sugar technology. There WII8 some­
thing to be said for the view that such an industrial research experiment should 
be carried out where cheInical and engineering assi.'3tance was readily available. 
MI'. Srivastava did not see much benefit in locating this research station at Cawn­
pore. He said that there would practically be no saving in building or in machi­
nery. Moreover, his idea was to train men and carry on dllIDonstrations in the 
improved methods of the khafldsarl industry and trom that point of view it WII8 

necessary to have this work carried out somewhere in the centre of the khandsari 
industry, especially as no speeial engineering help WII8 needed, for the plant which 
he proposed to put up could either bl' repaired and altered in the viIIages or could 
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not be repaired and altered even ~ C:lwnpOre. In answer to Mr. Burt he 8Ilid 
that the Portable E;u~ur"ane Mill referred to in the Harcourt Butler Technological 
Institute scheme had been designed and ordered and he expected the Mill at 
Cawnpore in a month's time. Mr. Burt enquirod if it would be feasible to put 
this rcscareh station at Shahjahanpur adjoining the Sugarcane Research Station. 
Mr. Srivastava was of the opinion that Shahjahanpur was not Buch an important 
centre· for the kharnl8ari industry as Bareilly or Moradabad. Mr. Burt asked if 
the supply of cane to the experimental plant could be guaranteed. The old 
fxperiments at Nawabganj in the United Provmll8ll had failed .argely because of 
inadequate cane supply. Chowdhry Mukhtar Singh offered to supply 20,000 
maunds of cane per annum in connection with this research scheme, provided the 
plant was loeated at Meerut. He said that he would supply the cane and take 
back the finished product so thllt the expense of purchasing cane and also the 
diffitluity of selling the produce will be eliminated. It was agreed that before 
the lucation of the research station was decided the cane supply will have to btl 
~"uIITanteed and this question also wns left to the Vice-Chairman for final decision. 
Mr. Burt then read a note (not printed) prepared on this research scheme by 
Mr. Milne who had suggested that this scheme may be IUI'lplgamated with the 
Punjab research Bcheme (v,de subject No. 14 of Agenda, Advisory Board, 1932), 
for, in his opinion, there was a well equipped Engineering Section and College 
Laboratory to co-operate. Mr. Srivastava however was against amalgamating the 
scheme. Moreover he 8Ilid that Lyallpur would be inconvenient from his point of 
view. In the end it wae decided to record Mr. Milne's note . 

• • • • • • • • 
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APPENDIX XVI. 

SUBJ~ No. 16 (a). 

SCHEME OF RESEARCH ON SUGARCANE IN THE MADRAS PRESI-
. DENCY. 

Attention is invited to the attached letter (Enclosure I), from the Govern­
ulent of Madras, No. 1342-111-31-7, dated the 11th November 1931 forwarding a 
arheme 'ot res~rch on sugarcane. 

'A' CQPY ot a note on the scheme, dated the 19th November 1931, by the Agri­
cultur&J. Expert to the Imperial Council of Agricultural Research is enclosed (En­
closure II). This note was torwarded to the Secretary to the GovernlIlfnt of 
Madras, Development Department. His reply will be found in Enclosure III. 

The Sugar Committee considered this schemo at their fourth meeting 
held in December 1931 and their recommendations are attached (Enclosure IV). 

The scheme is now submitted to the Advisory Board for (i) any further 
suggestions that the Board may have to offer and (ii) its endorsement of the re­
commendation of the Sugar Committee. As a n!lw scheme has to be prepared, 
it is' not necessary at this stage to go into financial ~etails fully. 

The revised seheme, when received trom the Government of Madras, will be 
placed before the Sugar Committee (by circulation, if possible). It is therefore 
for consideration whether the revised scheme, if approved by the Sugar Committee, 
should again come before the Advisory Board before heing referred to the Govern-
iug Body. -

Thtl 4th J an!AMy 1932. 

T. VIJAY ARAGHA V ACHARYA, 

Secretary. 

ENCLOSURE I. 

COpy Oil' A LETTER FIlOM THE SECRETARY TO THill GOVERNMENT O. MADRAS, DEVELOP­
MENT DEPARTJ,u1NT, TO THE SECRETARY, IMPERIAL COUNCIL or AORlC1JLTURAL 
RESEARCH, No. 1342-111-31-7, DATED THE 11TH NOVEMBER 1931. 

Scheme of research on Sugarcane. 

With reference to Mr. Hydari's letter No. 956IAgri., dated 2nd May 1931 
(not printed), I am directed to enclose a Scheme of Research on Sugarcane 
submitted by the Director of Agriculture, Madras. I am to commend' it for 
the consideration of the Imperiul Council of Agricultural Research. It will he 
observed from the Director 'If Agriculture's report that the scheme costs Rs. 2,56,900 
out of which Rs. 1,06,800 may be accepted as contribution by this Government. 

Scheme Df fhe Director of AgricuZture. 

I have the honour to state that the Government in their letter No. 1153, 
dated the 9th July 1929 (not printed) to' the Government of India said that 
" this Government consider that the nl'l!ds of the Presidency are nmy adequately 
provided for R8 the Imperial Sugarcane hreeding station at Coimbatore hl18 been 
extended to deal with thiek canes and a sugarCl\ne testing station hl18 been estab­
lished at Aoakapalle in charge of a gazetted offioor where considerable progress 
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has already heeD made with looal problellll' ". Since that statement was made, 
there has .been a happy change in tbP. policy of Government as exemplified in their 
support for an economic enquiry into the cost of sngarcane cultivation. in the 
Madras Presidency [viele No. 158 Ms., dated tbe 5th February 1931 (not pnnted)]. 
The reason for this change WIIS mainly due to havjng realised the futility of 
raising paddy in extensive areas with prices lit such a low ebb. A ehange in the 
local practice was found essential to meet the new situation, and sugarcane offered 
an excellent substitute giving more handsomc returns. In fact, it is a happy 
angry of the future that the Irrigation Development Board has under its con­
sideration the advisability of utilising the Lo-;ver Bhavani irrigation project in 
the Coimbatore dishict for the irrigation of dry crops rather than for paddy as 
had been the policy all along. In these changing circumstances, sngareane will 
undoubtedly play an important, role. Besides, sugarcane is an important cash 
crop of the Presidency. It takes a prominent place both in acreage and yield 
among the main sugarcane producing provinces of the country. While several 
crops have their specialists, sugarcane, despite its importance, has had to get on 
without one due to financial depression. 

2. The arca under cane in the Presidency during the last decade has had 
dlequered carcer. There is no doubt that d!lring the last few years it has gone 
dl)wli as shown below :-

Year. Acres. 

1920-21 . 103,823 
1921-22. 119,313 

1922-23 • 131,095 
1923-24 • 121,298 
1924-25 • 110,360 
1925-26 • 112,821 
1926-27 . 114,495 
1927-28 • 105,950 
1928-29 • " . 89,075 

1929-30 • 98,107 

Apart from economic causes which would affect a world crop like sugarcane 
thpre are other causcs contributing to the restriction in area. Want of initial 
ellpital, high cost of production, limitations with regard to soil and water-snpply, 
low prices, are some of them. Poor quality canes, periodical visitations of insect 
pests and diseases, narrow rotations, uneconomic cultural methods, wasteful irriga­
tional practices, crnde methods in the manufacture of jaggery add their quota. 

3. Although Agrieultural Researeh Station, Anakapalle, has been recognised 
as the sugareane research station of the Presidency, research work has not been 
confined to ,sugarcane alone ; similar work on paddy and ragi has been going on 
simultaneously. Progress in fundamental and agronomic research. has been tangible, 
but it bas been confined to local problems. Besides, Anakapalle represents only' 
the district of Vizagllpatam with 35,000 acres under sugareane-the largest in the 
Presidency. Chittoor district with 10,ROO acres next eIaims our attention. Coim­
hatore district, and other tracts in the Cauvery valley are important sugarcane 
growing ftreas all of which bave problems awaiting solution. 
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4.: I, therefore, ~enture to put forward B echeme of I'e8earch whi('.h would 
give rapid results during a period of fivl! rears to IIOlve BOrne of the problema 
mentioned above. 

Nearly four-fifths of the h-rigated area in the Presi~ency is under flow irriga­
tion ; but the needs of the farmer engaged in lift irrigation, situated as he is under 
most adverse circumstances labouring bard at the mho', or pico'ah and irrigating 
but !i' few cents a day at high cost, have to be considered at the Bame time. Ii 
is, therefore, proposed to have two stations, a large one to represent flow irrigation 
and a smaller one for tracts under lift irrigation. 

5. I1DJlrovement in the economics of the sugareane cultivator may be elIected 
either bY-increasing the yield or by reducing the eost of cultivation or by botb. 
The. problems to be investigated come under three distinct heads :-

1.~Increase in the yield 01 .ugarcan,. 

By (a) Varietal tests. These will be laid down in collaboration with the work 
tbat is being done with thick canes at the cane breeding I!lation, 
Coimbatore. 

(b) Vigorous seed material obtained by. short erop planting. A large 
IIleasure of success has already been achieved in one or two 
vuieties at the Agricultural Rescarch Station, Anakapallo!, !Jut tbi. 
needs augmcntation and duplication in tracts dilIerent in climatic 
and soil conditions like the Chittoor district. 

(c) Spacing methods in relation to varieties and source of Irrigation, 
methods in planting, cultural methods, ete. 

(d) Manurial methods. Sufficient information in the manuring of sugar­
cane! has already been gained and therefore no invfJ'JLigatiM in tLis 
direction is proposed except in so far as it alIects items 2 (1.1) and 
3 (a) below. 

2.-Reduction in COBt of production. 

By (II) A reduction in the manure bilL' The investigation aims at finding 
out the possibility of cutting down the cost of manuring the bulk 
crop by judiciously manuring the crop intended ~or seed I1lftorial. 
Experiments in plant nutrition have revealed that plants absorb 
large quantities of nutrients in their very young stages and plants 
with a good start are better able to withstand adverse conditions in 
later life. Therefore, seedlings or seed material raised under well 
manured conditions should, according to this observation, do better 
after transplanting or sowing than those raised under unmaolJred or 
insufficiently manured conditions •. Experiments carried out at Coim­
batore and AnakapalJe have already indicated that this is the ease. 
Further experimental proof is necessary and if this is obtained, we 
should· be giving a distinct stimulus to cane cultivation by consider­
ably reducing the cost ttnder manure . 

. (b) A reduction in the cost of irrigation. During the growlhof the 
e.rop~ sugarcane receives a large number of irrigations; In localitietl 
tInder lif' irrigation, the Rl'ea under tmgarcane is mainly limited by 
the amount of irrigation water available. In lleasons of deficient 
rainfall, the arta becomes considerabl1 reduced. . 
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Experiments at the Agricultural Ur.search Station, Anakapalle, have re­
vealed that Co. 213 can be gMwn successfully under no"¥l rainfall 
conditions BupplP.lllented by about 4 acre-inches of irrigation at the 
time of planting. If this experiment could be Buccessfully repeated at 
this place with other varieties ; and in localities where irrigation is 
costly, it will be little short of a revolution in the irrigational prac­
tices of the country. This would also tend to increase the area of 
sugarcane in the Presidency. 

(e) A reduction in the cost of methods in wrapping and propping. On 
account of cyclonic stonns the Province is subject, the practice of 
wrapping and propping cane is almost universal, entailing ,.a large 
amount of outlay. The methods employed are capable of improve­
ment in efficiency and of reduction in cost. An investigation into the 
methods of planting and spacing may even result in the elimination 
of the operation. 

(d) A reduction in cost of cultural and planting methods. The indigenous 
practices are laborious, slow and wasteful Introduction of labour 
saving mRChinery Rnd more Ilfficient m,ethods in planting are indi­
cated. 

3.-,..Impt'otlemenf itt· fhe mfinu/acflM'e of iaggfWY. 

By '(a) An improvement in the' colour' 'and keeping qualities of jaggery. 
The loss to the cultivator consequent on defects in these, our ignor­
ance of the ('.hemiatry or jaggery manufacture, and the fact 
that this aspect has so far remained unexplored by other workera 
made au investigation into this subject imperative. The enquiry 
will be to ascertain the factors that affect the colour and keeping 
quality of jaggery and the e1Ject of manures on its quality.' Although 
a beginning is being made in this investigation at the Agricultural 
Research Station, Anakapalle, for a thorough and a large scale 
investigation ·that this important problem warrants, the laboratory 
and equipment, need' immediate extension. 

(b) An improvement in the mechanical methods employed, in the manu­
facture of jaggery and brown sugar. The manufacture of white 
sugar suited to ryots' conditions is in an undeveloped state prac­
tically throughout the country. With the ClQllaboration of the 
Department of Industries, it is also proposed to explore the possi­
bility of introducing 'centrifug8l machmes so largely employed in 
the United. Provinces. As this aspect will be dealt with by the 
Director of Industries in detail, it is unnecessary for me to dilate 
on this further. 

It will be observed that problems proposod to be tackled are in the main 
of inter-provincial importance and it is· hoped that investigationspropased here 
will profit also the ryots of other Provinces;' ' 

6. Estimates herein attached ~re self-explanatory. The object being to make 
use of IIylterials and resources available at Anakapalle, provision is. made there 
only for bllrf' necessities in equipment. The land proposed fOt" the Bub-station 
will be taken OD lease. All buildingS proposed for erection will be of a temporary 
nature, so that at the expiry of the lease they will be worth practically nothing. 
The experimental area of 50 acres at the Agricultural Research Station Anakapalle, 

LUCAB B 



and tbe 30 aere& of the S1ID-statioo at Chittoor, will with a 3 reu rotation give 
about 26 acres of eane, 20 acree of garden crops (tWit erops) anel 35 acrea of 
padd,.. Since the Dir«tor of Industriea is making adequate pTOYision for hia 
needs, the expenditure eonneeted with hie part of the scheme ill omitted. Of the 
s~ provided, the following are. available at Anakapalle for this 8Cheme :-

1 Superintendent, 

2 Farm Managers, 

1 Assis~nt F~ Manager, 

1 Chemistry AaBistanfiy 

1 Laboratory Attender, 

1 Fleldman, and 

1 Peml. 

The addition!U staff required is as follows :-

'I Farm Manager on 

1 Assistant ~ :Botany 011 

1 Fieldma~ 011 

1 :Farm Manager on 

1 Farm Manager on. •• 
,I Aasista.nt ill Botany •• 

2 :Fieldmen ott 
1 CIerkon ' 

AHkapaJle. 

.. 
OhittorJr. 

Ba. 
'120-10-170 

85-6-120 
BI)..4() 

Ba. 
120-10-170 

85-0-120 

85-6-120 

35-00 
6().....4-8() 

1 Peon on •• \ 12-18 

.. 7. The total. expenditure of the ecbetDf far 5 years comes 10 Rs. 2,56,900 of 
which. the contribution of the Government of Madras is as folloW8 :-

-,/ 

Sta.ff 
Working Expenses 

Total 

's. The following will be the annual receipts from the two stations :-
. , 
t. jaggery from 26 acres at 8,000 lbt. per acre (208,000 lb,. at 18 

, Ibs. per rupee) •• •• 
2. Paddy from 35 acres yielding 2,500 lbs. per acre. (87,500 

IbtJ. at 4.5 lbs. per rupee, . 
. 3. Garderr prOOUCCI f1'om ({) acres at Re. 100 per acre 
4. Cane eetts. etA!. 

Ba. 
56,000 
60,800 

1,06,800 

RI . 

13,861 

19,8~ , 
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. Propo.ecl SugarCIJne Research Statio",,: 

LaM rlllJuire4-
.Sub-station at Chittoor under irrigated dry condition 
Spaoe for buildings, shed&, furnaoe, etc. • • 

30 &ores garden la.nd at Ra. 75 an acre •• 
3 acres dry land at Re. 16 per &ore or roughly •• 

Lay ou', rotMl,//!/TI,U, etc.­
Layout of plots at Chittoor 

ToW 

Total 

FenciDg with barbed wire. I strands with angle iron posts mclu· 
aive of iron posts, corner posts, gates-2,500 ya.rc:U, at Rupee 
one a ya.rd 

Wire netting for 10 acres of surgarcane against jackal attack 

A,(JhiUoor­

One Manager 
One Assistant Manager 
ODe iIeldmau 
Foureooly huts 

Total. 

Total 

Office room and store 48'x 15' with 8' Ver.a.ndah in frODt. Btick iu 
mud with concrete flooring and ga.lvanised. iron roofing pro· 
tected with ma.tIing for the office alone at Rs.l-8-O flo sq. ft; .• 

Cattle shed for 5 pairs with .. feed-room. briok in amd ...u.. 4lIIol"tIa 
flooring and t.b.a.tched she4.50' X 10', 500'q. it. at O-l200allq.ft. 

. Cart stand and implement shed (thatched) 25' X 15', 12' l( 15', 540 
sq. ft. at 0-12-0 per sq. foot 

Drying and threBhiag floors 
Furnaces and shed •• 
Watar meters 
Watar troughs, feed trough, etc. 
Rain gauge . 

. Anemometer and Thermohygrogra.ph, etc. 
Miscellaneous 

, .... 

Io. 

Tow.I buildingB for Chittoor 

' .. .. 

30 
3 

33 

RI. 
2,250 
.50 

2,300 

Re. 

600 

3,700 

Be. 
3,000 
2,000 
1,000 

400 

6,400 

1.350 

375 

405 
150 
150 
500 
100 
50 

1.000 
120 

4,200 

10.600 



Equipment. 

. Live-stock 5 pairs at Rs. 350 each 
Dea.d-siock-6 cane mills (2 for Anakapalle) 
J aggery P&llB, moulds, etc. •• 
Bins, receptlwles, etc. 
Two oil engines 
ChainS; ropes, etc. 
Field labels 
Two carts 
Farm tfJOIs, cro~ bars; ape. •• 
Plou&1!s and field implem.ents 

. . Anakapalle. 
Ra. 

300 
300 

Chittoor 
Ra • 

1,750 
600 
200 
200 

4,000 
150 
80 

240 
150 
200 

Laboratory materials for chemical and botanical equip-
ment 2,300 1,700 

Thermohygrograph and other meteorological instruments 1,000 
MiscellaneouB items like reference books, etc. •• 400 480 

Total 4,300 9,700 

Tables 4 
... Chairs 6 
-.Almirahs 2 

Record racks, shelves, etc. 
CIooks,oOat-rack, wash. stand 

SIaJ!. 

Total 

Ra. 

120 
30 
70 
50 
30 

300 

Madras. I. C. A. R. contribu. 
Contribu· tion.· 

Superintendents RB. 250--25-750/(425) 
2 Farm Managers Ra. 120-10--170/(140) 
1 Farm Manager Rs. 8~120/(120) 
1 Farm Manager Rs. 85-5-120/(120) 
1 Farm Manager Ra. 85-5-120/(95) 
1 Assistant Farm Manager Rs. 45-3-75/(73) 
2 Botany Assistants Ra. 85-5-120(95) 
1 Chemistry AB8ista.nt Rs. 85-5-120/(117) 
1 Fiel~an Rs; ;15-50/(41) . 
3 Fieldmen Ra. 35-50/(38) 
1 Cllll'k Rs. flO.......4-80/(68) 
1 Labbt'atory A.ttendant Ra. 25-1~5/(27) 

, 2 Peo¥~ Rs. 1~18/(12): ~. . •• 

Total 
or 

tion. 
Anakapalle •. Chittoor. 

Ra. Ra. RI. 
5,100 

1,440 
1,440 

876 

1,404 
492 

324 
144 

11,220 
11,200 or 

1,680 1,680 

1,140 

1,140 1,140 

456 912 
816 

144 

3,276 5,832 
3,300 or 15,800 
9,108 or 9,100 



ABSTRACT. 

I year. II year. m year. IV year. V year. 

LO.A.B. 1.0. A. B. 1.0. A. B. I.C. A. B- I.C.A.B. 
OODtributioD. OODtribotioD. OODtributiOll. OODtribotion. oontribotiOllo 

Madru Madru Madru Madru 
P ... tionJaro. OODtribu· OOIltribu· OOIltribo. OOIltribu· 

tion Madru tion tioo tion: 
ADak&- ADak&- oontribu· AD"a. ADak&- ADak&- AD&k&. AD .. k&- ADak ... ADak&-
paIIe. palle. Chittoor tion palla. Chittoor. palla. palla. Chittoor. palIe. palla. Chittoor. pAlla. palle. Chittoor. 

ADak&-
palla. -

- - -.-- - --- - ---
Ro. Ro. Be. Be. Ro. Ro. Ro. Ro. Ro. Ro. Be. B •• Ro. Be. Be. 

I. 1..,110' .. .. .. .. 8,700 .. .. .. 
2. lInl/dingo .. .. .. 10,600 .. .. .. 
•• Eqnlpment .. .. ',300 9.700 .. .. .. 
" Fumltme .. .. .. .. 300 .. .. .. 
.. Workln, Expen_ .. 11,600 .. 16,100 9,600 .. 11,000 9,900 .. 12,900 10,000 .. 18,000 0,900 .. 18,000 

II. Stall .. " 11,200 8,300 6,800 11,200 8,300 11,800 11,200 8,300 15,800 11,200 8,800 11,800 11,200 8,300 5,800 

7, 'l'raTeilins AJIowanoe .. 1,1500 .. .. 1,1100 .. .. 1,600 .. .. 1,1100 .. .. 1,1500 1.600 

• • Oontingenoi81 .. .. 1100 .. " 600 " .. 600 .. .. 1100 .. .. 1100 . . 
---f-- - - - ---

112,600 9,600 68,200 110,800 15,800 16,800 21,100 11,800 18,700 111,200 11,300 18,800 21,100 11,300 18,800 
\ 

¥ 
. \ 

¥ oJ \ • . \ • . --- , • . 
Total .. 22,600 1511,800 110,800 12,100 81,100 14,000 21,1100 24,100 U,I00 116.100 

OB.lnTo'I'AT. ... 8,116,900 
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ENCLOSURE U. 

. I . . 
~oPr 01' • NQTZ liT '1'HII AGftICI1l4'UftAI, EltPEM', IIlt"ZIUAL ~CIL 01' AoRJCULTUJUL 

. . REBEAIlcn. DATED THE 19TH NOVEMBER 1931. 

Tlris 1lChiime ~ODtaiDs two p~ -:-

; (I) fQr thtl provision of an experimental flirDl at Cllittoor at a cost of He. 
114,300 for land on lease and temporary buildmg., R&. 10,000 for 

I equipment, Rs. 66,000 spread over :; ~ars for cultivation and ot.her 
(working expenses IIld ~s. 5,800 per annum average cost of staff. The 
'total cost Qf this part d the acheme fur Ii ye&l'll is RB. 1,17 -SOO. 

Th. other pari of the scheme is for an expan:BOIl of the Al1Bkapalle 
fum at & ~ d RIi. ~lQ l:OD-I'4't'UlTing fop additional equipment, 
Bs. 6,300 per allllRm fol' additional staff including tra\"elling allow­
ances and conting:encies, making a total cost of lb. 30,81)0 foi 5 
yearL 

Tbe abstract at the end of the statement ShOWI that the COIlnei1 is asked to 
provide " total Qf Ra. 1,50,100. As I 4lndeNUlttG the proposal, the 'sum of He. 
1,06,81)0--the Madras Goverlllllent contribution~es not represent lUIy neW money. 
at all Imt only whflt they 'are spending on the Anakapalle !azm at Pl'ellent. 

2.ilJa paragraph 8 of bis letter, the Direetor of Agriculture estimates the 
l'eCeip~ from the two statians at Rs. 19,850 pcr annum lIut neither he nor the 
}{adr8j; Government Sly anything .about making these receipta available for the 
schemtt, and, we may be quite eertain tbat the: Madras ~ernment will not Bur­
l1lnder the receipts of the existiRg Anakapalle farm without claiming them as part 
~ the., eontribution. .As things stand. therefm-e, it_ tet IRe that the Council 
i.i; beiqg asked £01' a ~n&.ribution of Rs. 1,50,100 spread over 5 yeai'll and IIOt fol' 
:as. 50;850 only. 

3.iTluning now to the programme of work, Ibere is DothiDr in paragraph r; I!O 

far as , can seo,wbich is not already being earried on at .lnakapalle with the excep­
d()lio~ the experiments in Dur. and su~ manufacture. It ill therefore • little 
difficul~ to see why it is proposed to iBcrease tlte Dumber of Farm Managers at 
.t\nakapalle from 1'. to 3, why a .Botanieal ASilistant is needed at each farm since 
qoimb$tore will do the breeding work lind supply the canes fol' testing or why 
t"e Co.noij should' col:ll.rihute Rs. 1,500 per annum for traveDing allowance of the 
staff of the Anakitpalle !1U1Il. I not. that the AnakapaUe farm haa already a 
Qhemi~ Assistant. I presume that the chemical teating of the eanett grown at 
Ohittoar ean be alT8llged at the Central LaboratlK"}, at Coimbatoft bnt this should 
b~ verified, 

, . 4. Ope of the main justifications of the proposal is the possibility that the 
~ew~ cana1 in the Coimbatore district will be used for the irrigation of sugareane 
ipstead of paddy; the Committee 3re snre to enqllire whether Chittoor is 1IUfti­
~ent1y near to CoimbatoPe and the land sufficiently similar to make it suitable. The 
exiStence of 10,000 lIIll'es of cane ill Ckittoor district is hardly a justification for a 
graut from Council • 

• • • ' . • • • • 
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ENCLOSURE IlL 

(.OPY or A DZIIU-<>I'J'lCfAL LE'l"l'EB noll S. V. RAKAliuRTY, ESQ.. I.C.B., SBCRIl"l'AaI' 
'rOo THB GovEiurJrlBN'f 01' M.umAs, Dzvm.oPKEN'f DEPABTloI1!lN'l', .~ 8m 
T. VIJAYABAGHAVA.ClU&YA, K.B.E., VlCB-CBAlRIUlI, IKPEBIAL COUNCIL or 
A'GRICUIJ.l'UBAL RESEAIICH, SIrW DELlll, No. l342-1I1131-9, DATU 1rB& 2mr 
DECEMBl:B 1931. 

Scheme of Res;arch Ott Sugarcane. 

With reference to your demi-oftieial No. 2783-Agri., dated the 23rd November 
1931, (not printed) 1 am to 118.y that thc contribution of Rs. 1,06,~0 is the amount 
already spent by the Local Gover.ment OIl the .!.uakapalle Farm In the same way 
as the BomLa~ Government's contribution tr, its sugarcane station in the BomJ>ay­
Deccan approved by the Governing Body in May 1931, W8& the eost of the Manjri 
Experimcntl.J Farm already maintained by them. Of the anticipated receipts 
of Rl'; 19,850 from the stations, the receipts from sll.gareane and its product. 
amonnting to Rs. 13,906 would be available for the scheme. 

2. A copy of the note Qf the Director QfAgricnUtwoe, ~raa,. 0& ~ peinta 
raised by Mr. Burt is . enclosed. 

COpy QI' NOIrE or THE DIRECTOR OJ' AGRICULT1JRE, MADJilA.S, DA.TED THE 1sl' DEOEll­
BER 1931. 

Paragraph 3 (a) .-Although the main lines of research indicated in the. pro­
gramme an! already being ea.tTied out in some measure at Ana1t8parr~ this 'Work 
• going to be done much more intensively ; besides, very rrtt1e attentiOn bllS been 
paid to itema 1 (c), 2 {4) and 3 (iii) anti (1;). As indicated in paragraph 3 
of my letter. research ia earried 011 in paddy and ragi. beside. suglll'cane, not to 
mention the re_reb work recently stal1e6 on eitral! fruit. At present the hands 
of the Superintendent are fully occupied. When the scheme issanetioned, not 
only will his hands be fuller in view of thc more intensive nat.re of reasearch 
in sugarcane, he will be in additional charge of the experimental work at Chittoor. 
The Superintendent will then have to PftY periodieal visits to Chittoor: There is, 
tberefore, & case for lUI undentudy to fhe Superintendent who would relieve him 
while at headqulU"ten in tmain items of work connected ..,ith the station and ~o 
look after the station during the abf!eneeof- tho Snperlntendent at t::hittJo'r: 
Therefore, a senior Farm Manager has been proposed. The other two 
Farm Managers on a lower grade are already fully occnpied in .. carrying ou.t the 
VlU'ious iteme of Fe_rob in pI'Ogt't'SS and eamiot J"elie~ the' Sop~ntendent. 

(b) In regal'd to the p1'OVh;iou for a Botanical As~tantat .A.nakapalle~ I 
might say fot' want of requisite staft', no' detru11ld botanical study or the varioua 
varieties under' trial has been attempted thel't'.. Botanical study. on· the spot i5 
also essential for discovering types of caneR which would withstand cydonia storms 
on the one hand, and droug'ht on the other. These studies at Coimbatore ~ 
help Anakapalle. . 

(c) The trarelling allowance provided fo. is for the Superintendent ud the 
Chemical Assistant, the forml'r to pay pcriodical visits to Chittoor because he is 
in charge of the station and the latter for chemical analysis. It is very desirable 
that the S81Df! Chemist looks after work at both the places as he will be in a posi­
tion to compare the effect of similar trpatments under dissimilar conditions of . 
climate, soil and irrigation prevailing at Chittoor. The Chemical Assistant 
already at work ·at Anakapalle will also look after Chittoor, and I prefer this 
arrangement to getting it done from Coimbatore. 
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Paragraph 4.-Chittoor is a night's journey from Coimbatore, but the chief 
reason for selecting Chittoor as a sub-station is as explained above, that conditions 
are entirely dissimilar here to those at Anakapalle. The Chittoor ryot worka under 
different conditions. I have attempted to explain this in paragraph 4 of the 
'SCheme. Besides, Chittoor is the only district in the Presidency where sugar 
manufacture under indigenous method is being attempted ; it is, therefore, imp~ 
tive that our experi1¥nts must be carried out here. For the same reason, the 
Director of Indnstries, I presume, is desiroa of getting his investigations done at 
Chittoor. 

ENCLOSURE IV. 

EXTRACT FROM PROCEEDINGS OJ' THE 4TH MEE'l'ING OJ' THE SUGAl!. COlOll'rrEE HEld) 

AT NEW DELHI, ON TUESDAY, THE 8TH DECEllBEB 1931. 

- - - - - - - -
Mr. Burt read the report of the Sub-Committee appointed yesterday to 

consider' ,the various provincial schemes. The report was adopted. 

REPORT. . " • • • • • - -
(3) Madras Agricultural scheme. 

The Sub-Committee felt that they had not sufficient information before them 
to come to B definite conclusion on the financial details presented. They are agreed 
that the Anakapalle sugarcane research station should be strengthened. They also 
agre~ to the principII! that a sub-iiltation should, be established on one of the new 
canal areas but they would like the suitability of Chittoor for this purpose to be 
further examined. '. • • • - - - -rn connection with this report Chowdhry Mukhtar Singh enquired if there 

. was allY co-ordination between the research schemes of the various provinces to 
which Mr. Burt replied that these schemes were the result of our previous decision 
to have a chain of research stations in the main sugarcane belt. - • 

, . • • • • • • • 
As regards 'Madras, Mr. Burt explained that the Madras Government had 

now ,revised their former opinion that there was no scope for the expansion of 
sugarcane cultivation in that Presidency and the present proposal of the Madras 
Govern:inent was based on that view. Thc Sub-Committee approved of the expan­
sion of the Anakapalle research station and of the provision of a sub-station but 
desired the question of site of the latter to be more fully examined. The scheme 
was complete on the financial side but lacking in technical details. 

'. '. '. • • '. • • 



APPENDIX xvn 
SUDner No. 18. 

SUGARCANE INSECT PESTS (INCLUDING THE CARRIERS OF MOSAIC) 
SCHEME FOR WORK AT PUSA. 

At their fourth meeting held in December 1931 the Sugar Committee eonsidered 
the Sugarcane Insect Pests (including the carriers of Mosaic) scheme (Enclosure 
I) for work at Pusa ; but the sense of the meeting was that the expenditure pro­
posed should not be incurred (EnclOsure VII). 

The subject is now submitted for the consideration of the Advisory Board. 

8'11 .T anuary 1932. 

T. VIJAYARAGHAVACHARYA, 

Secretary. 

ENCLOSURE I. 

NOT!!: FOB THE SUGAR Co:al1UTTEE, 4TH MEETING, HELD IN DECElIUIES 100L 

Sugarcane IMed Pes', (including '11. carriers 01 Mo,aic) scheme lor work al Pusa. 

In connection with the above scheme attention is invited to the following 
papers :-

(1) Note (Enclosure II) by Mr. Hydari, for the second meeting of the 
Sugar Committee held in January 1930, and its enclosures. 

(2) Extract (Enclosure ill) from the Proceedings of the 2nd meeting of 
the Sugar Committee, held at New Delhi in January 1930 •. 

(3) Extraet (Enclosure IV) from the Proceedings of the meeting of 
the AdvisOl'Y Board of the Imperial Council of Agricultural Research, 
held at Simla in June 1930. 

The papers Nos. (2) and (3) above were placed before the Sugar Com­
mittee at its last meeting held in August 1930, but the Committee only noted the 
discussions at the Advisory Board (Enclosure IV). 

2. Mr. Fletcher, who has now resumed his duties ,Iter the expiry of his 
lcave, was requested to revil!& his scheme in the light of the remarks made by the 
Sugar Committee and the Advisory Board (Enclosures III and IV). In reply 
he has sent in a Note (Enclosure V) stating that he does not consider that any 
essential alterations are desirable. 

The Scheme is now resubmitted for the eonsideration of the Sugar Com­
mittee. 

~EW DELHI, 

Th. 10,11 NO'IJembClr 1931. 

T. VIJAYARAG~VACHARYA, 
Secrelary. 

ENCLOSURE II. 

NOTE FOR THE lI.IUIBERS OJ' THE SUGAR COJuu'nEB (ITEJol 8 OJ' AGElmA.). 

SugarcaR. imed pesl, (iRCludiRg 'h. carriers 01 Mosaic) Scheme for work a' 
P-.· 

The Sugar ~ommittee considered (Annexure I) this scheme at their last 
meeting but deferred its detailed examination until their next meeting. 

LJICUlR B 
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2. A copy of the I!K:heme as submitted by the' Imperial Entomoiogist, Pus&, 
is attached (Annexure II). It will be observed that on the basis of the !\pres 
given. for 1930-31 theacheme involves a permanent recurring expenditure of 
Rg, 2.'f,260 plUs £36() 01' Rs. 28,060 per annum on account of the necesaary'staff, 
touring charges, apparatus and experiments and contingencies and a non-recurring 
4ixpenditure of Rs. 30,616 for buildings and apparatus. 

8~ III this connection it may be mentioned that the following general principlee 
fot regnlafing the making of grants by the Council have recently been suggested 
(since approved) for the consideration· of the Governing Body of the Imperial 
Coy.ndil of. Agricultural Research :-

(i) That· the 8(lhemeshould be: of all-India importance or in other worda 
that the problem which it seta out to solve is one which affects more 
than one province. 

(ii) That where a scheme is suggested for one province the possibility of 
co-operating with adjoining pro~nces in its prosecution IIhould be 
explored. 

(iii) That, ordinarily, land and buildings required under a scheme should 
be prm'ided by the local Government or Governments concerned, the 
Council making a grant for equipment and. stall alone •. 

(;11) That all assistance should onliuarily be limited in the lirst instance 
to five years and' should not involVe ,the Conncil in any pension or 
other permanent liability. 

{llJ That the expendIture proposed Should not be in relief of normal pro­
vincial expenditure. 

(in1Tliat, 6rdinarlly, the expenditure on a scheme submitted b; a Pro­
vincial Government should be apportioned as betwccn the Council 
and the Government concerned on a fifty-filty basis. 

. (vii) That a scheme other than one· submitted by a 10c&1 Government shauld 
have the SUllport of the Government of the Province from which it 

. emanates. . 

. . The principies mentioned above have not yet been approved (sinee approved) 
by. the Governing Body but the Committee may, when examining the present 
~cheme, consider such of them as are applicable to this ease. 

4. In any event, the Imperial Council of Agricultural Research cannot 
I!llUlotion any permanent appointments as proposed in the acheme or assume any 
responsibility for pension or other permanent liability. Any grants to be sane­
tioned by. it must therefore be limited to a period of years, say 5, in the first 
instance.· Similarly, the buildings proposed in the scheme will form a permanent 
~dition to the Pusa Estate and as such their cost can hardly be chargell to the 
Council. 

5. The Agricultural Expert Adviser to the Couneil also considers eertain 
alterations necessary in the details of the seheme in order to place it on a flve­
year basis; and a copy of the statement of details liS revised by him is attached 
(AnneXure III) for the consideration of the Committee. The revised scheme 
involves an average recurring expenditure of Rs. ·88,500 per ilnnnm Bnd a non­
ltlcurring expenditure of Rs. 5,000, or a total liability for 5 years of Rs. 1,97,500 . 

. M. B. A. HYDARI, 

8Jcr;'(J"J. 



ANNEXWEL 

ErraAcor J'ROK THE lNTElUll .REPORT 011' THB SUGAR ColllllT'l'EB .AP:l'OINT&D BY DB 
ll(PEB.aL COUNCUo 011' AGRICULTUBAL REslWWH. . .. .. . • • • • , 

17. We .have also considered proposals for a chain of sugarcane experimeu,t 
.biatiQ1ls in Tirhut, Gorakhpur, Meerut, the Punjab and the ,Bombay-Deecan i 
for pbysiological researllh on cane at Meerut, for work on sugarcane disea.ses .at 
Ppsa and in Gorakhpur (United Provinces), for research on sugarcane pests at 
Pusa, for Ii grant-in-aid to the Hareourt Butler Technological Institute, Cawnpore 
(for research work in sugar technology), and for post-graduate .scholarships for 
the study of sugarcane agriculture and sugar technology. For many of these 
projects detailed proposals have not yet been put forward by the GilvernmentS 
concemed- but the provincial representatives present have promised them. We 
have therefore deferred their examination .until our next· meetin~. 

ANNEXURE IL 

ScheflttJ Jor providmg •• eparate eneomological seal! lor dealing .tDieh :fJ1ork ptI 

81Igarcane peses. 

Numerous insects attack sugarcane in India and include Termites, Crickets, 
Beetles, Borers, Leaf-eating Caterpillars, Grasshoppel.'S, and .vezious Sucking 
insects. Of these the Borers are the .most important from an ~onomic view~ 
point. A good deal of work done on Borers, (as well as other Cane Pests) at 
Pusa, has shown . tbat thetl8 inseets do not belong to a single species, as ~as 
supposed formerly, but include many di1Ierent species-about a score have hew 
discriminated and doubtless many remain to be discovered-which differ. in . habits 
(life-histories, food-preferences, etc.) and tinies and areas of occurrenee. A very 
eomplete investigation of the natural history, in the widest sense of this word, of 
each different species is required before we shall be in a satisfactory position to 
advise control measures. This work .demands a whole-time staff to take it up 
and it should not be done in an isolated manner because it will require the fullest 
collaboration with other. entomological workers. For example, some cane-borers 
attack other cereal crops (maize, rice, etc.), whilst biological control will r.equire 
full knowledge of predators and parasites of Cane Insects, which needs extensive 
knowledge of tbe habits and bionomics of such predators and parasites as regarda 
their relations with insects other than cane pests. For these reasons I consider 
tbat any staff for work on Cane Insects would best be attached to Pusa, as PUlla 
is (at present, anyway) in the best position to give the necessary assistance. 

As regards staff I consider the following should be the minimum to start 
with ;-

One Sugarcane Entomologist, 

On~ Senior Assistant Entomologist, 

One Junior Entomological Assistant, 

One Chaprasi. 

The selection of a really first-class man for the post of Sugarcane Ento­
mologist is the most essential part of the whole problem. The work done already 
at Pusa has served to show that the problems, even 88 regards Borers only, are 
:very eomplex and will require prolonged study to attain any adequate knowledge 
of the various species which occur in aqg8l\l&De in India, and ,that, if any ultimate 
benefit is to· result in the way of applied knowledge as regards control, a merely 
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temporary post will be of comparatively little v&!.ue to India. To accomplish any 
real good" I consider that a permanent ad hoe staff is required and that Buch 
will prove its worth, provided that a really suitable man is obtainable. If an 
Entomologist is taken on' a temporary basis, no short-term agreement will provido 
sufficient time for an adequate preliminary survey whilst the incumbent will pro­
bably leave at the end of his term to take a post with one of the numerous Sugar 
Companies, or if his term is extended, it will only be at rates which will ulti­
mately be less economical than if he had been given a permanent post in the 
first place. 

Practical work in cane-fields throughout the year is very exhausting physically 
and any acceptable candidate should therefore have an exceptional constitution 
as welL, as the best professional qualifications. At present the demand for Ento­
mologists throughout the world is much in excess of the supply and in any case 
it will, not be easy to secure a .suitable man. To secure and retain a reaLly suitable 
man-and only the best will repay the cost-good terms must be offered and I 
would suggest a minimum rate of Rs. 1,000 per mensem (inclusive of al\Y 
Overseas Pay and Pusa Allowance) in the ordinary pensionable scale of the 
Indian Agricultural Service (or its equivalent if non-pensionable) but with 
Provident FUnd' contribution. If a short-term agreement is decided on, higher 
rates will be necessary. 

For the' two Assistants Rnd Chaprasi, the ordinary Tates of the Agricultural 
Service should suffice, but I would note that a starting pay of Rs. 100 ill not 
really enough ·to secure really good men in Assistants' posts. 

A Senior Assistant will be required to work with the Entomologist and to 
carry on work at Headquarters' temporarily when the Entomologist is on tour. 
A Junior Assistant will be required principally for field work. A Chaprasi will 
be required for any touring. 

If the Cane Entomologist has his Headquarters at ,Pusa, other assistance 
required (Fieldmen, Artists, Labour, Clerical assistance) can be provided by my 
Section to start with. Similarly, Insectary and Laboratory accommodation can 
be provided. to $1art with. 

Should the development of the cane work necessitate expansion, proposals 
can be sent up as nccessary. I assume that any small areas for field experiment. 
can be provided at Pusa without extra expense. . 

As regards house accommodation at Pusa, a permanent man will require to 
have a bungalow provided. In any case, he would presumably be appointed on 
three years' probation, during which time the present allcommodation (available 
in the Supernumeraries' bungalow) might suffice. The case for the Cane Entomo­
logist's Bungalow, therefore; is not urgent. But there is no available accommo­
dation in the Pusa Estate for the extra Assistants and Chaprasi and quarters 
will have to be provided for these men before they can be appointed. 

In addition to pay of the staff, some recurring expenditure will be required 
for :-

(a) Touf"ing.-Cane areas will have to be visited both in the vicinity of 
Pusa and in all cane-growing areas in India and Burma. In the 
first year, work will presumably be centred at Pnsa and more. ex­
tensive tours can be taken in the second and subsequent years. 

(b ).Appaf'atlls and Experiments.,-No dctailed estimate is possible, . but 
. my present budget will not meet any expansion in requirements and 

a small addition will be necessary. 
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Provision should also be made for .non-recurring expenditure to provide 
necessary apparatus (microscopes, collecting apparatus, ete.) for the Cane Staff. 
The cost involved may be roughly estimated 88 under :-

Budget Estimate, 
1930-31. 

Recurring :-

Pay of F..ntomologist, if on a permaneut basis Rs. 850 + 
150 = Rs. 1,000 per month for first year (rising 
annually by Rs. 50 per mensem) plus £30 (0. S. P. 
if permissible) 

Leave Salary, cost of passage, Pension or Provident Fund 
contribution 

Pay of Senior' Assistant at Rs. 400 rising aunually by 
Rs. 20 per mensem to Rs. 800 " 

Pay of junior Assistant at Rs. 100 rising annually by 
Rs. 10 per mensem to Rs. 300 

Pay of Cbaprasi at Rs. 12 pit,S Allowance (!.'lay) 

Touring charges (for first year) 

Apparatus and Experiments 

Contingencies 

Total reeuITing 

Non-recurring :-

~ 

12,000 

, £360 

4,80.0 

1,20D 

200 

2,000 

2,000 

,1,000 ' 

23,200 

plus £360 

Quarters for Senior .Assjstant 14,000 

Quarters for Junior Assistant 7,000' 

Quarter for Chaprasi •• 1,000 

Apparatus • 2,000 

Bungalow for Entomologist (Half the cost of converting 
No.5 into'two flatg....:.One for the Cane Entomologist and 
the other for the Cane Mycologist 6;616 

PuSA, 
Th, 3rd April 1929. 

Total non-recurring 30,616 

T. B. FLETCHER,' 
Imperial En'omologis,. 
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ANNEXURE .Ill 

GRANT REQUIRED FROll THE IMPERIAL COUliClJ. 01' AGBIOULTUItAL RBSUBCJI. 

Sugarcan, Entomologist. 

Average per annum 
(5-year basis). 

R!!curring expenditure :-

Salary Entomologist (Hs. 1,:.!50-50-1,450+.£3U) 

Salary Assistant Entomologist (Us. 500-25-600) 

Salary Junior Assistant (Rs. 200-15-260) 

,Chaprasi 

Travelling allowances 

ProVident Fund at 1112th pay 

Apparatus and Contingencies and casual labour •. 

Total 

Rs. 

21,000 

6,600 

2,760 

144 
2,300 

2,542 

3,000 

38,346 

Say Rs. 38,500 per annum. 

N on--recurring expenditure:­

Apparatus 

(Return) passage and Travelling Allowance of officers to join 
appointment 

Total expenditure in 5 years •• 

ENCLOSURE Ill. 

2,000 

3,000 

1,97,500 

EXTRAIO'l' JrROll 'l'HE PROCEEDINGS OJ' THE SEOOND MEETING OI''1'HE SUGAR COll­

JoUT'l'EE, HELD AT NEW DELHI IN JANUARY 1930 • .. • • . , • • • 
3. Sugarcan, ina,c1 P'8ts (including 'he ca,.,.ier, of Mosaic) lleheme for wbrk 

at Pusa.-Dr. McRae, in ,explaining the proposal, stated that thongh the grant 
appliedfQr was. only for ,5 years, Mr. Fletcher did not expect that the work 
would be completed in that time : he was of opinion that justice would not be 
done to 1iis scheme unless it was continued after the period of 5 years on a 
permanent ,basis. Dr. McRae ,quite lJ'ealised that the Council could not bind itself 
to a permanent grant but he merely mentioned this for future reference. 

Khan .Bahadur .Fateh-ud-Din invited reference to the note (not printed) he 
had wbmitted on this scheme and proposed that the scheme now before the Com­
mittee be ilirclllatedamongst IDeal Governments and their opinion regarding the 
help they were prepared to offer and the assistance they desired to seek be ob­
tained. He was against centralising entomological work on cane pests at Puaa ; 
warl!: of this nature was being conducted in nearly all provinces and the proper 
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way, in bis opinion, would be to'rive assistance to the provinces to expa.nd their 
work in this direction. Mr. Clarke said that no work was being done on sugar­
cane entomology. in the United Provinces as their Entomologist was more than 
fully occupied on tbe Pink Boll Worm scheme and locust control. 

Chqwdhry Mukhtar Singh was of opinion that there was little uSe in 
baving a Researcli Institute at Pusa if for every item of researeh work the 
Institute wanted extra' staff. In hiB opiwon it, would be far better if PuS& con­
centrated on one particular disease or pest rather than dissipate its energies on 
inconclusive investigations into many diseases. He said that there waa no parti­
cular disease or pest which had so far been eliminated as a result of the research 
carried out at Pusa. Mr. 13urt replied that Chowdhry Mukhtar Singh had not 
correctly appreciated the situation. The ,,'ork which the Entomological Section 
at Pusa did was to tackle the systematic side of agricultural entomology for all 
erope and all insects j this was to identify insects, study life histories and fumish 
information to Provincial workers; with the present staff it could not under­
take economic work. The work was two-fold, namely, systematic and economic j 

there was no other institution in India which was doing generql systematic work 
in agricultural entomology and Provincial Institutions looked to Pusa to supply 
this. The problem now before the Committee was whether they could give any 
assistance in securing that adequate work on the economic side was performed ; 
what was needed was an economic Entomologist somewhere for sugareane pests. 
lD the course of 20 years a good deal of information on cane pests had been 
gathered and it was quite true that an insufficient amount of, work was being 
done on the economic side, Mr. Henderson was inclined to agree with Khan 
Bahadur Fateh-ud-Din tbl\t the staff proposed was inadequate and that stepf3 
should be taken to arrange for the co-ordination of sugarcane pests work now 
being done in different Provinces and to give assistance to the latter. Dr. McRae 
said that Mr. Fletcher '\\'as in elose touch with the work being done in the 
provinces but that he would doubtless agree to a larger seheme which co-ordinated 
the work being done on cane pests .all over India, and that it should be. rememberpd 
that he had submitted the scheme keeping in mind. the possible financial limita­
tions. 

Chowdhry MukhtaI' Singh enquired whether the work eould not be entrusted 
to Universities. Mr. Clarke considered that much could probably be done if 
,suitable research schemes in sugarcane entomology were undertaken with the help 
of grants from· the Council in the various Indian Universities; for example, the 
5 Universities in the United Provinces had some very good Entomologists. The 
Chairman wondered whether further discussion should not be postponed .till the 
Imperial Entomologist had been summoned and had explained his proposals tp 
the Committee. Mr. Burt stated that Universities would want to know the 
specific problems which the Council wanted to' be attacked; he suggested. that • 
reference to Universities should be held up till the Imperial Entomologist ba~ 
discussed matters with the Committee. . ' , 

After discussion the Committee agreed that the proPosals of the. Imperial 
Entomologist now before the Committee should be cireulated to Provincial Govern­
ments with a view to Provincial Departments ot Agriculture andUniversiti~ 
through Provincial Researeh Committees being . apprised of them; it should be 
ascertained how far Provil!-cial Departments of Agriculture and Universities could 
co-operate in economic research on insect pests of cane ; Provinces should also be 
asked to furnish statements of what technical assistance they needed and what 
they were preparcd to supply themselves. 

The' Committee recommended also that the Imperial Entomologist .moUld be 
asked to attend. meeting of the Committee. . , 
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ENCLOSURE IV. 

EXTRACT FROM THE' PROCEEDINGS 011' THE MEETING OJ' THE ADVISORY BOABD O. 

, ' THE ,IMPERIAL COUNCIL 01' AGRlOULTUBAL RESEARCH, lLELD AT SIM~ ON mE 

9m JUNE 1930. 

• • • • • • • 
7. Proceedings 0/ the sl!colla meeting 0/ the Sugar Committee held in January 

1930.-The proceedings o~ the Recond meeting of the Sugar Committee held in 
January 1930 were chiefly for the information of the Advisory Board .. action 
thereon, in so far as the Board was concerned, had already been taken by circula­
tion. There was, however, one particular on which the views of the Board were 
~equir~d and to this Mr. Burt 'drew attention by a reference to the printed pro· 
!leedings of the meeting of the Committee. Members of the Doard he laid might 
be able, to give information as to how far Provincial Departments' of Agriculture 
and Universities could co-operate in economic research on the insect pests of cane. 
Further' consideration of the scheme for work at Pusa on sugarcane insect pests 
had been deferred till the return of Mr. Fleteher from leave but it wu thought 
that, in the meantime, information on the point mentioned above might be obtained. 
M;r. Afzal Husain, who was present at the meeting as a visitor, on being asked 
his opinion, stated that almost all Universities in India could take up smaIl scale 
research on entomological problems in connection with sugarcane but not on 
actual control, methods. At Pusa, work had, so far been done only on the life 
history of individual pests., Messrs. Gangulcc, Hilson and Anan aaid that the 
Calcutta, 'Madras and Nagpur Universities, respectively had not, at leut 80 far 
as they knew, devcloped their entomological side and much assistance could probably 
flat be obtained from them. Mr. Burt said that three points were clear :-

(1) That a good deal of work on the life history of the insects pests of 
sugareane had, been done at Pusa, 

'(2) That the bionomical side of the work couid probably be remitted to 
Universities, and 

{3) That fQr the dovising of control measures rccoorse would have to be had 
to Pusa andtht' Provincial Departments of Agriculture. 

In regard to (3), the question was how much was to be done at Pusa and how 
much by the provinces. Mr. Finlow suggested that observations in the provinces 
could be made by trained entomologists appointed with the aid perhaps of grants 
from the Imperial Couricil which would be reported to and collated by a Central 
'Entomol!>lPst, at Pusa. Mr. Afzal Husl!-in stated that he had already worked out 
a, scheme in regard, to reseax;ch on sugar borers in the Punjab wI!ich would pro. 
bably come befQre the Sugar Committee's meeting in August. This wu in reply 
'to a question by Mr. Burt whether there was any possibility of work being done 
in the provinces on the vectors of Mosaic. 

, At the instance of the Chairman, it was agreed that a record of the discussion 
should be communicated to the Sugar Committee at its next meeting. 

ENCLOSURE V. 

Copy 0/ a Note by Mr. T. B. Fletcher, Imperial Entomologist, dated 13th October 
1931. 

" J have, considered this matter in the light of the remarks made by the'Sugar 
Committee and the Advisory Board J!.Dd ,do Dot think that any essential alterations 
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are desirable. There may· be BIIlall alterations in detail in the estimates, but I 
am of opinion that, if any satisfactory results are to be attained, some more or 
less permanent ad hoc staff is required to devote whole-time attention to this 
investigation, which is of the first importance to the cane industry in India. 

This ma,tter was laid before the Indian Sugar Committee which made a definite 
recommendation some ten years ago and this was endorsed by a Resolution of the 
Board of Agriculture in 1924. 

The main requisite is to get a first-class Entomologist to devote his whole 
time to work in cane fieldl and the crux of the difficulty is to get a really suitable 
man. He must be in the closest touch with any other workers who can help him 
as far a8 possible in such details as preservation and identification of his speci­
mens, both to save his time aud for financial economy, and for these reasous also 
he should· be stationed at a place where there are facilities for rearing insecta, 
an entomological library, etc. It is for such reasons that I have advocated 
that this Sugarcane Staff should be added to the Entomological Section at Pusa. 

Whilst some of the Provincial and University staffs may be in a position to 
carry out Small lo('al investigations on Cane Insects, I doubt whcther these would 
carry us very far in the main problem of control of the major pests, and a 
number of small grants for such purposes would be likely to use up a com­
paratively large sum of money which would be expended to more advantage on a 
more centralized. scheme. Decentralization is usually inefficient and wasteful 
when applied to scientific research work and it must be emphasized that it is 
research work. in the field that is required· as a prerequisite to the trial or 
recommendation of control measures. 

My scheme (Annexure II to Enclosure II), as already submitted, was not 
based on hasty ideas but represents what I consider to be the minimum that 
should be done to try to check the present enormous losses of the national wealth 
of India by Cane Borers and other Caue Pests. 

ENCLOSURE VI. 

I~IAL CO~CIL OF AGRICULTURAL RESEARCH • 

. SU1!JECT No. 14. 

SUMMARY OF INFORMATION COLLECTED ON THE SUGARCANE PEST 
"PYRILLA". 

In December 1930, Chaudhri Mukhtar Singh drew the attention of the 
Research Council (Annexure I) to the damage which Pyrilla was causing to 
sugarcane in Meerut District. There have been various references to the damage 
done hy this pest in the south-east Punjab also, and his reports show.that the 
Imperial Sugarcane Expert took cognisance of this problem at least some three 
years ago in connection with~reeding of cane varieties for this part of India; 
there, is reason to believe that narrow-leaved and harsh-leaved varieties are less 
susceptible to attack than broad and soft leaved varieties. This Pest has been 
under observation at Pusa for a number of years and a good deal of funda­
mental information is available there in regard to the life history of the pest. 
It dol'S not appear to have reached the same importance in the south-east of the 
Northern India tllIgarcane bl'lt as in the neighbourhood of Meerut. A note 
(Annexore II) by the Imperial Entomologist dated 5th January 1931 is enclosed. 

LlICAB T 
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. 2. A reference was made to Mr. Clarke, Director of Agriculture iD the 
United Provinces in December 1930 who replied 88 folio ... :-

".The question of the susceptibility of Co. canes to various dilleasel and 
insect pests is causing me a good deal of anxiety. While the local 
department can deal with immediat'! loeal remedial measures, it is 
surely the function of the Imperial Department to take up a queetion 
of such obvious all-India importance and to suggest 81litable treat.. 
ment." 

3. The Entomologist to . the Govel'llment of the Punjab, though, by thia time 
very busily occupied with his work 88 Locust Research Entomologist, kindly gave 
us some valuable data in regard to the degree of parasitization of this peat in 
that province and showed that it is much less parasitized there than Pusa. The 
attach.!d note (Annexure III) has recently been received from the Government 
Entomologist, United Provinces. 

4. No special reports of special damage to sugarcane by PyrillG have beeu 
received during the present season. In view of uisting knowledge on this pest, 
time would seem to be ripe for direct economic inVf'.stigation in control measuretI. 

Copy of Chaudhri Mukhtar Singh's letter da~d 17th Deeember is attached 
(Annexure I). 

With regard to the concluding sentence, it is clt'ar. from Mr. Richards' letter 
(Annexure III) that no special work on Pyrilla is at present in progrellB in the 
United '!>rovinees; the seht'me for work on sugarcane borers in the Punjab 
referred to by Mr. Afzal Hussain (Enclosure IV) hBII not yet come before the 
Council. 

The 1st December 1931. 

T. VIJAYARAGHAVACHARYA, 

8.er.,ary. 

ANNEXURE L 

Copy OF A DEHI-Qli'FICIAL LE'M'EB li'ROK CHAUDHRI MUKBTAB SUrGH, POOlU, '1'0 
M. S. A. HYDABI, ESQ., I.C.S., SECRETARY'" IKPERlAL COUNCIL OJ' AGIUCUL­
TURAL RESEARCH, NEW I>ELm# DATED THE 17TH DECEHBEB 1930. 

I think it very much better if you place the matter before the Sugar Com­
mitteeand 8Isoget in the meantime the opinions of both Entomologists of Punjab 
and U. P. I feel if we really require toin~estigate the question of this pest, 
some man should be put exclusively on. this work. It does not matter whether 
the gentleman belongs to Local Government or to Pus&. PersonaDy I feel there 
are better ~hances of suecess if some Imperial man is placed on this work. It I 
remember aright, some work was done long before on this pest at Pusa and there 
may be some record of it there. If it is so, the same gentleman can easily be 
placed on this special work. If both the Loeal Governments take up the work 
separately, there would be want of oo-ordination and waste of energy. As the 
activities of this pP.St are not confined to sugarcane alone, but it is a.ffeeting other 
crops also, I feel it desirable that the work may be undertaken 88 soon as possible. 
WllHhere be any harm if you be pleased to address a letter on this point to the 
Entomologists in both these provinces and find out 89 to what do they propose 
doing' If they have started some work. certainly it would be much better that 
we may help them in the grant. 
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,ANNEXURE IL 
NOTJ: BY '1'HB IlIIPBRUL ENTOKOU>GIST, PUU, DATED 50rH J.lNlJABY 193L 

Direct eontrol of PgrillG is not tlBEY because it occurs in large numbers, as a 
rule, only durini the part of the cane sealiOn (July to October) when th~ cane 
has attained practically full growth and therefore such measures as baggmg or 
spraying are impracticable on a field scale. 

The egg masses, however, are 'quite eonspieuous and may be collected in 
large numbe1'llo 

2. Pyrilla is usually parasitized very considerably.. The rate of parasitiza­
tion at Pusa this year has varied from 70 to over 90 per cent. If. the rate of 
parasitization in affected areas is found to be low, it should help matters to 
introduce para.~tes from other areas or districts. 

• 3. The only other direct method that I can suggest is the dusting of the 
crop \\'ith Calcium cyanide, which would probably have to be applied by aeroplanes. 
This would be expensive and difficult and could not be doue in the vicinity of any 
dwellings, watchmen or dome~ti.f animals without risk of casualties. The cost of 
application in India would also be likely to exceed value of. the crop saved and 
the difficulty of dealing with fragmentary holdings is obvious. 

4. The practical eontrol measures in India, therefore, seem'to be (i) collection 
of egg masses and (ii) introduction of parasites. The former can be done by 
the people concerned in cane-growing I the latter requires expert assistlmee . 

.ANNEXURE In. 
COPT 01' A DEKI-oITICUL LE'l"l'ER J'ROK; P. B. RICHARDS, ESQ., ENTOKOLOGIS'J' TO 

THB GoVERNMENT 01' THE UNITED PROVINCES, CAWNPORE, 'f0 DIWAN BAHADUR 

Sm T. VIJAl'ARAGHAVACIUJlY.4., K.B.E., VICE-CHAIRMAN, hll'EruA.L COUNCIL 

01' AGRICULTURAL RESEARCH, NBw DELHI, No. 1313IE.14131, DATED Tmi 20Ts 
NOVEKBER 1931; , 
I regret that I have not been able to obtain any useful information about the 

attaek of Pyrilla on sugarcane in the Meerut Division last year. J was on leave 
at the time, and, so far I\S Jean fuid,no information was sent to my Section about 
the attack. 

Sporadic attacks of Pyrilla, more or less severe, occur on the crop in the 
United Provinces and a few specimens may always be found in any cane field. 
Severe attacks have usually been either on young cane, or in unthrifty crops 
sdering under bad cultivation or fungus diseases. From what I have gathered, 
the latter JIlay have' stimulated the increased incidence of Pyn1!t.r. in the Mcerut 
Division hut the cause and e11'ect may conceivably be revened. I have not, 
personally, observed a serious attack on healthy, well-grown fields. 

Contributing factors to attack on young- cane appear to be late harvesting, 
in which case the pest moves directly from the old to the young emes~; and 
ratooning. 

The e11'ect of PyrillG attack upon sugar yield per acre was not considered 
to be serious' by Clarke, but I know of no comparative data. The pest is con­
sidered to be of greater importance as a vector of mosaic than in its direct 
action; hut as mosaia is readily controlled by the selection of mosaic-free plants 
for seed, the question of Pyrilla control on this account has not been considered 
urgent. ' 

No investigation of pyrina bas, therefore, beeu carried out, ,wd. except for 
observations on minor outbreakes on the College fram Ilere, I have no' data VpOD 
parasitisation. ' 
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I regret I have no more useful information to offer. I should welcome an 
lDvestigation which would elucidate the economio status of the pest, and explore 
cultural, biological. and direct methods of control ; and should be glad to afford 
'such assistance in obtaining data or providing facilities for work as the resources 
of the Entomological Section permit, subject to the acquiescence of the United 
Provinces Government. • 

ENCLOSURE VU. 

EXTRACT FROM THE PROCEEDINGS 011' THE FOURTH MEETING or THII: SUGAB COMHI'1"l'ER. 

In the absence of Mr. Fleteher, Dr. McRae explained th~ de8irahility of carry­
ing on investigations into. the pests of sugarcane on an all-India hasis at Pusa, 
where they had facilities in the matter of Library, apparatus, ete., etc. lIe said 
that great damage was being done ,to sugarcane by horers, etc., and. last year 
Pyrilla had caused a very serious damage to this crop. _ He stated that Pyrilla 
was not so serious in Bihar where there was a Parasite attacking it but evidently 
this Parasite was not existing elsewhere. There was therefore need to look into 
the causes of such happenings. He added that in view of the impending 
reductions in the Pusa staff the scheme would have to be supplemented by the 
addition of a little more staff. Mr.' Mehta said that the results of entomologi­
cal research so far available are not practicable as they are not applicable on a 
field scale. The only advice which he said is generally given in Buch cases is 
that nothing can be done on accourit of prohibitive expenditure. He was there­
fore of opinion that we should concentrate on getting disease-resisting varieties 
rather than ask for the luxury of working out the life histories of insects. Mr. 
Burl was of opinion that that would be putting too much work on the shoulders 
of the breeder to depend entirely on these for varieties resistant to all possihle 
diseases and pests. He drew attention to the information compiled about Pyrilla. 
(!howdhry Mukhtar Singh said that Pusa has never finished any research in 
such case~ and has generally gone on to another scheme leaving· the one in hand 
unfinished. He said that Pusa is a research institution hut every time a problem 
comes up they ask for fresh grants. Mr. Mehta again emphasized his point and 
said that control measures regarding insect pests were not practical politics. Mr. 
Burt said that he disagreed. In the case of Pyrilla for example there was every 
possibility of biological control. Khan Bahadur Fateh-ud-Din said that every 
Provincial Department has now well . equipped entomological section and the 
ProVincial Departments should be . co-ordinated for this work by assistance where 
necessary. Mr. Das said that every cane investigation station everywhere in the 
world; had' an entomologist and whenever a pest appeared he was ready to flght 
it. Rather than having scattered schemes in Provinces, he was of opinion that 

. the Imperial' Council of Agricultural Research should .bave its own reRearch 
station for all· aspects of sugarcane research. R&D Bahadur Venkataraman said 
that biological' control was the only successful remedy in such cases but not easy 
of application over large· areas, nor were methods of control like spraying, etc. 
His viewpoint was that as is being done all the world over we should aim at 

. producing disease resistant varieties and the. problem of producing such varieties 
was not very difficult. Even now there were varieties like Co. 205, 285, 244 and 
300 which had resisted the attack of Pyrilla_ He said it would be very difficult 
with a frequent change in varieties almost every year to work out control measures 
regarding the pests particular to any single variety. He was therefore of 
opinion that in these days of financial stringency the easiest way of llghting 
disease was by a change of variety. The Chairman in summing up said that the 
1IeDse of the mceting appeared to be that the expenditure proposed should not 
be incurred. 



APPENDIX xvm. 
SUBJE(71' No. 19. 

REPORT OF THE LOCUST COMMITTEE-PROPOSALS FOR FUTURE 
RESEARCH. 

Attention is invited to the attached note (E~c108ure I), circulated to the mem­
bera of the Loeust Committee in connection with the meeting held on the 18th 
and 19th January 1932. This explains in brief the scheme for research of the life 
history of the desert locust sanctioned by the Counell and progress made so far 
in the scheme. It will be seen from its proceedings that the Locust Committee 
has recommended the extension of the research scheme for a further period of one 
year from April 1932 in its present form. 

2. The financial position of the scheme upto the end of Mareh 1932 is explained 
in Enclosure TIl. It is estimated that a sum of Rs. 1,27,000, Will be spent for 15 
months against a grant of Rs. 1,76,000 sanctioned by the Governing Body. The 
estimated cost for the extended period will be Rs. 1,11,220 (Enclosure IV), and 
thus an additional sum of Rs. 62,220 will be required for this scheme. 

The recommendation of the Locust Committee is now for' the consideration 
of the Advisory Board. 

The 261h January 1932. 

F.NCLOSURE L 

M. S. A. HYDARI, 

8,crekwg. 

IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,LOCUST COM­
MITTEE, THIRD MEETING, JANUARY 1932. 

Locust Researeh Sch6fR6-G brief r,view of its progr,ss. 

The Locust Committee of the Imperial Council of Agricultural Rescareh at 
its second meeting held in May 1930 recommended inter alia that research ahould 
be undertaken on the life history of the desert locust in India so as to obtain as 
accurate and thorough a kno"'ledge of this insect as would help the devising of 
proper methods for its control and that a special staff should! be employed under 
the Council for this purpose. The Committee was of tbe opinion ,that locust 
research in India should be divided into two sections one dealing with those tracts 
liable to be affected by locust.c; which were in the plains-the plains group--tlOm­
prising mainly the United Provinces, the Punjab and the North-West Frontier Pro­
vince and the other for the desert area or the desert group comprising Baluchistan, 
Rajputana and Sind. The Committee considcrecJ that for the first group efforts 
should be made to secure the scrvices of lIr. M. Afzal Husain, as the Entolomo­
logist in charge and for the second a scientist of considerahle experience of locust 
investigation and control meth~s. As agreed to by the Committee, Mr. Afzal 
Husain drew up a scheme (Not Printed) of rest'arch on the above lines which was 
submitted to the Advisory Board for consideration. The Advisory Board com­
mended the proposals to the favourable eonsidl'J'ation of the Governing Body. 
The Governing Body decided that there should be one unified scheme under the 
control of one officer d£5i~atedl the Loeust Rest>arch Entomologist with head­
quarters at Lyallpur, but there should be one Deputy Locust Research Entomologist 
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to assist him with headquarters at Qnetf.a in Baluohistan at. total cost not ucecd-
ing Rs. 1,76,000. ' 

2. The scheme was ,started in December 1930 for one year in the first instance 
an~ with t~e approval, of. th~ Hon'ble the Chairman, Mr. Afzal Husain, Entomo-
10glSt, PunJab, was appointed the ,Locus~ Research Entomologist in charge of tho 
entire scheme and Rao Sahib Y. RamaehlUldra Rao, Entomologist, Madras, as 
Deputy . Locust Research Entomologist and the staff shown in, Enclosure II. ' 

AIter inspection by the Agricultural Expert (Mr. D. Milne) and' ths Vice· 
Chairli1an, it was decided that the 'period of employment of the major portion of 
the staff sbould be extended for the present upto 31st March 1932, and that a field 
laboratory at Pasni. and two observation posts at Ormnra and Sonmiani in South 
'Baluchistan should' be established witb effect from January 1932. The present 
strength at the various plaees has been detailed in the statement enclosed (Enclo­
sure II). 

S. As, outlined in the scheme, the research in the plains area' has been con­
fined to Bionomics and control measures and that in Baluchistan, Rajputana and 
Sind, to- the, locust surveys. 

Copies of reports (Not Printed) IIhowing the work done at Lyallpur and 
Quetta so far are enclosed:. ., . 

4. Statements (Enclosure III) are enclosed showing the actual expenditure 
wC1lrred 'upto the end of November 1931 and the estimated expenditure for the 
extended period upto thc end of March 1932. The total upenditure eomes to about 
Rs. 1,27,000 leaving a balance of RI!. 49,000 of the amount sanctioned by th9 
Governing Body. 

5. In this connection it may be noted thnt in the scheme drawn up by 
Mr. M. Afzal Husain it was emphasised that the faet that the staff was employed 
for one year in the fi~t instance should not be taken to indicate that no staff. would 
be required after onc year 'or that work could be completed in that period. It was 
realised from the outset that a larger period would be required but it was impos­
sible to forecast requirements. 

6. At the r~uest of the Locust Research Entomologist a Russian Translator, 
,Mrs. Makeeff, has been employed since August last to translate the most important 
'of the Russian literature on locust work. Sbe has been able to translate so' far 
about ten articles and' much work still remains to be done. Her present term 
expires at the end o~ January. The literature in otber languages, e.g., French and 
German is being translated by some of tlle Indian statI. 

7., The. following 'points are now for the consideration of thc Locust Com­
mittee ;-

{I) The programme of future" work of locust research scheme (II) at 
LyaUpur, (b) in Baluchistan. 

(2) The staft required and the period for whieh it should be engaged. 
(3) ProviSion to be made for laboratory field and other contingent 

expenditure. 
(4) Future arrangements for the translation of Russian literature. 
(5) Financial provision required. 

. . 

The 11th J ImUllry 1932. 

Y. S. A. HYDARI, 

Secretary. 



ENCr.OSURE II. 

Stall at Lyallpur-

L Locust Research Entomologist. 

2. Assistant Research Entomologists 2 

3. Reearch Assistants 5 

4. Clerks ., 2 

5. Fieldmen 9 

6. Peons 4 

Additions. 

7. Russian Translator 1 

8. Clerk 1 

9. Motor Driver for the lorry 1 

10. Assistl!.llt Locust Research Entomologist . ~ 1 

Staff at QueU_ 

1. Deputy Locust Research Entomologist 1 

2. Assistant Locust Research Entomologist 1 

3. Research Assistants 3 

4. Clerks 2 

5. Fieldmen 6 

6. Peons .. 2 

I ~ 

LyalIpur. . Quetta. Survey~y. . Pasni LabOlatory • 

! 

Locust ~h Ento- Deputy Locust Re. Reaearch Assia- AssiStant Lodust Be-
mologist. searob Entomolo. tants .. S -reh Entomolo-

gist. gist " .. 1 

Assistant Reaearch 1 Clerk .. 1 Fieldmen .. ·6 ~hAsaiat-
Entomologist. 1IIlt. .. 1 

Peon .. 1 Mo\or Driver .. 1 
n.-rch Assistants 3 

Pecm .... 
Fieldmen .. 6 

Fieldman .. 1 - " 1 
Clerka .. .. 3 Peon •• .. 1 
RUSIIian Translator 1 
Peons .. .. 3 
Fieldmen •• " 6 

NOTB.-One Reaearch Assistant left in May and two Assistant Re-rch Entomoiogists 
and one Researob Assistant were disbanded on th~ expirJ of their terms. 
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Lyallpur •. 
" , 

. RIll. ~. 

Pay of Officere-
Entomologist .. .. .. ,,134 4 

_. 
Total Pay of Officers - .. 

l'ay of Establishment-
.Aasistant Research Entomologist .. 1.471 0 
Research .Aasistants, Clerkl and In· 2,78514 

ferior servants. 
Total pay of Establishments .. .. 

... 

Allowances and Honor8.ria, eto.-
T. A. of Officers .. .. 457 2 
T. A. of Establishment .. . . 247 2 

Total .. .. . 
Grants-in-aid, oontributions, eto.-

Leave and Pension contributiona .. 1,317 14 

Total .. .. 
Contingencies, Supplies and Ber· .. 

vicet. 

Grand Total .. .. 

P. 

0 

.0 
0 

0 
0 

0 

ENCLOSURE III. 
ActuaZs, 1930-31. 

Quetta. 

RI. A. P. 
Pay of officere-.. Deputy Entomologist and Assistant 

Research Entomologist. 
4,134 4 0 

Total pay of Officers .. 
.. Pay of Establishment-.. Research Assistants .. . . 

Clerb and Inferior servants .. 
4,256 14 0 

Total pay of Establishment .. 
. . Allowances and Honoraria, eto.-.. T. A. of OfficeN .. .. 

T. A. of Establishment .. 
704 4 0 

Total .. 
.. 

Grants-in-aid, oontributions, eto.-
1,317 14 0 Leave and pension contributions 

842 a 8 Contingencies, Supplies and Ber-
vioea. 

11,255 9 8 Grand Total .. 
Total of Lyallpur and Quetta •• RIll. 19,065 4 7 

Re. ~. P. Re. A. P • 

3,532 4 0 .. 

.. 3,532 4 0 

850 0 0 .. 
414 2 0 .. 

.. 1,264 2 0 

751 2 0 . . 
951 8 0 .. 

.. 1,702 10 0 

.. .. 

.. 1,310 11 1 

.. 7,809 11 1 



1931-32. 
"'~ .. J()UaR~.j93j., " 

Lyanpur • Quetta. 

. ' , -

u... A • .. Re. A. P. '. Ita. A. P. Re. A. P 

Pay of Offioel'lt- Pay of Offioel'lt-
iEDtomolopt .. .. .. 10,500 0 0 .. Deputy Loout Reeea.rch EDtamelo· 11,.121i 13 0 .. 

gist, and Assistant Research En· 
"'ota1lp&yOfOftloel'l .. .... 10,500 0 0 -..ologist. 

P"1 atueablishment&- 'Total pe.y-af ,offioers •• .. .. 11,125 13 0 
Alaiatant Research Entomologists •• 4,904 13 0 .. 
Research Asaiatants, Clerkl and In· 

P .. y·~ 81tablWunent&-
11,376 6 0 ... Research Assiatants- .. .. 2,825 13 0 .. 

!fel'ior I!Ierftllta. 
Clerkl and Inf~rior servants .. 2,566 4 0 .. 

... 
t 

ifotal pa, dNilltablishlilent .. .. 16,281'13 0 
Total pay of establishments .. .. 5,392 11 0 

.AlloY&'lll!llll, Honoraria, eta.-
'1'. ".:of cllloeft t. • ' ;.' .. '849 0 0 .. Allowances, Honoraria eto.-

:T • .A.j.t~_ .. .. 2,935 3 0 .. 
1'. ,A. ohliteibliBltIi18ltt .. .. 1,799 5 0 .. T. A. of establishments .. .. 2,715 6 0 .. 

~otaIAllOWtlnollil, HliUiirlllria, eto. .. 2,348 5 0 'fotal Allowuoea. Bonoruia, • .to. .. 5,650 9 0 

Grante.m-aid, 'oontributions, eto.- Gnnts .. n.a.id, :oontributions, eto.-
Leave and Pension oontributions .. .. 3,'184 <1 " Leave and Pension oontributions .. .. 2,657 10 0 

. Oontingencies, supplies and serncel -7;060 '10 8 .. Contingenoies, 'supplies and lIervi08l .. ',000 15 0 

Grand Total .. .. 39,974 6 8 Grand' Total .. .. 28,8270 0 

Total for Lyallpur and Quetta 
LlICAB 



Statement lor 4 months December 1931 to Marc"" 1992. 

Lyallpur. 

Pay of Offioe~ 

Looust .Research Entomologist .. 
Pay of Eetablishment&-

.Assistant Locust Research Entomo-
, logist. " 

Research Aaaistants .. .. 
Clerks and Inferior servants .. 

Allowances and Honoraria, etc.-

T. A. of officers .. .. 
T. A. of establishments .. .. 

Grants-in-aid, Contributions, etc.-

Leave and pension oontributions .. 
Contingenoies, supplies and services 

Grand, Total .. 

Re~ A. P. Re. A. P. 

6,700 0 0 .. 

1,000 0 0 .. 
2,900 0 0 I. 

1,600 0 0 .. 

1,000 0 0 .. 
1,200 0 0 .. 

1,700 0 0 .. 
2,000 0 0 .. 

18,100 0 0 .. 
Total for LyaUpur and Quetta 

Total 

Quetta. 

Pay of Offioertt-

Deputy Locust Research Entomolo. 
gist. 

1 .. , ol Establishment&-

Research Assistants . . .. 
Clerks and Inferior servants .. 
Allowanoea and Honoraria, etc.-. 

T. A. of Offioers .. .. 
T. A. of eatablialiments .. . . 

Grants·in·aid, contributions, etc.-

Leave and pension contributions .. 
Contingencies, supplies and services 

Grand Total 

•• Ra. 39,100 (, e 
•• Re. 1,27,000 0 0 

.. 

-

Re. A. P. Re. A. P. 

3,600 0 0 . . 

2,900 0 0 .. 
2,100 0 0 .. 

-
3,000 0 0 .. 
4,000 0 0 

.. 
1,300 0 0 .. 
3,600 0 0 

. 
21,000 0 0 .. 
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ENCLOSURE IV. 

Probabltl ,zpendi,tw, frw 011' lI,ar fro. April 1932 • 

• LyaUpvr. 

Pay of oJJictlf"l-

Locust Research Entomologist 

Pay 01 eB'/iblishm8t~ 
Research ABsistauta (3) 

Fieldmen (6) 

Clerks (3) 

Peons (3) 

Russian Translator 

AllowallCIB /lftcl Mtwraria, "1:.­
T. A. of offieera 

T. A. of establishment 

{fl",.,8-ift-q.id, coft,notl,jolt8, "c.­

Leave and pension contributions •• 

Contingencies, supplies and services 

Pay 01 Offil:tIf"l-

16,700 

5,500 

1,800 ' 

2,370 

540 
3,780 

3,000 

6,200 

,5,100 

6,000 

50,990 
or 

51,000 

Deputy Locust Research Entomologist 10,800 

Pay 01 Establishmllftt-

Clerk (1), Peon (1) and Field'man (1). One Research 
Assistant 3,220 

AIZowaftC:U aDei HoJlOlYWia, ,'c.-
T. A. of Officel'll 5,300 

T. A.. of Establi.;hment 2,400 

Gf'a"'8-i-uJ, cOft'nouli6w.s, ,'c.-
Leave and Pension contribution •• 

Contingencies, supplies and services 

Tot&l 

3,000 

3,500 

28,220 
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ay of EstabZisAmilb~ 

Research Assistants (2), Collectol'8 and Fieldmen (3), 
Motor Driver (1), and Peon (i) 6,500 

Zlowances and Honoraria-

T. A. of Establishment 

rantB-in~aid, c~ntrib!ltio';8, etc.-

Leave and fension contribution 

pontingencies, supplies and services 

C.-PtJllm. 

IY of Establishment-

8,800 

000 

1>00 

-
Assista'1lt Locust Research Entomologist (I), ReBe1lftll 

~ssistant (1), Fieldmen and Collecto~ (6)~ and 
Peon (1) 9,5Ob 

~owances ·~nd Honoraria, etc.-

T. _A. 'of Establishment 'S,OOO 

ants-in-aid, contributions, etc.-

Contingencies, supplies and services 800 

Total 

Total of Lyallpur. and Quetta 

28,220 
16,700 
15,300 

6(),220 

15,300 

, Iff' 



Sl'BJEO'r No. 3). 

PROCEEDINGS OF THE FIRST AND SECOND MEETINGS OF THE 
INDIAN OIL CRUSHING IND(;STRY COMMITTEE APPOINTED BY 
THE IMPERIAL COUNCIL OF AGRIOVLTURAL RESEARCH. 

The attached copies (Not printed) tlf the First aDd Seeond Meetings of the 
Indian Qil Cl'\llIhiDg Indllsky CommittA!e appointed by the Imperial Couacil of 
Agriculturnl Research held in May and Dooember 1931, respectively, are circulated 
for the information of the Advisory Board. 

M. S. A. HYDARI, 

8 tlCf'tI'flry. 

NEW DELHI, 
Tlttl 23rtl JflfltIMY 1932. 
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APPENDIX XX. 

SUBJI!Kl'l' No. 2l.. 

PROPOSALS FOR THE ESTABLISHMENT OF A BUREAU OF INFORMA­
TION AND STATISTICS AND THE APPOINTMENT OF A CENTRAL 
COMMITTEE FOR OIL-SEEDS . 

. Atte~tion is ~vited to the attache(1 Report (Enclosure I), submitted by tho 
Indi~ OllCrushing Industry Committee appointed by the Imperial Counoil of 
Ag1"l:c~tural Research on the establishment of a Bureau of Information and 
Statistics an~ the appointment of a Central Committee for Oil-seeda. Thl 
personnel of the present Committee will be found in Enclosure II. 

The subject is now for the consideration of the Advisory Board. 

TIJ, 2181 JMHMM'1J 1932. 

ENCLOSURE L 

Draf' Report. 

M. S. A. HYDARI, 

8,or,tarJ!. 

At its first meeting, the Indian Oil Crushing' Industry Committee decided to 
examine the question of (1) establishing a Bureau of Information and BtatistiCi 
for oil-seeds, oils and oil products, and (2) the establishment of a Central Body on 
the lines of the Indian Central Cotton Committee to take up research on oil-eeed 
crops and products, marketing problems and to deal with matters of concern to 
the agriculturist, factory owner and trader. The opinion of Chambers of Com­
merce and similar bodies were invited on the Committee's agenda and in partieular, 
they were asked for an opinion on the feasibility of establishing a Cenrtal Com­
mittee financed by a cess. 

2. The replies received from commercial bodies indicate a very considerable 
measure of support for the proposal to establi&h a Central Committee but there 
was not the same measure of agreement on the proposals to raise funds by a cess. 
The cess of eight anna.'! per ton suggeiOted at the first meeting of the Committee 
was considered high in proportioD to the value of oil-seeds exported ; the question 
was also raised as to whether an export cess alone was sound in principle. 

S. At its second meeting, the Committel! decided that the present was not an 
appropriate time to put forward proposals for raising money by a cess Imt that 
an attempt might be made to establish a Central Committee as an advisory body 
and to provide it with a small permanent staff and an Information Bureau if the 
cost of such could be met by the Imperial Council of Agricultural Research. In 
coming to this decision, the Committee were inftufOnced hy the fact that the Indian 
Central Cotton Committee existed as an advisory body (with a permanent staff 
and an information bureau) for a period of two years before it obtained funds 
from a cess; that during tllat period it dealt successfully with several important 
matters connected with the organisation of the trade and .prepared a well thonght 
out programme of agricultural and tecbnological research. The Cotton Committee 

, started with the initial advantage that a valuable survey of the industry had bet'n 
carried out by the touring Committee of 1917 (the Indian Cotton Committee) ; for 
on-seec1a aDd the on-eruf'bing industry most of this preliminary survey has yet to be 
carried out. It was felt, therefore, tbat an advisory committee witb a staff to 
carry on work in the interval betwet'n meetings eould perform very useful work ; 
especD.ally as specific proposals for research work Deed not necessarily wait for the 
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provision of funds by a cess but can be submitted to the ImPllrial Council of Agri­
cultural Research. 

A Central Committee which would have-control of substantial funds raised' by 
- an oil-seeds cess would need to be of 'a representative character. As oil-seeds' arc 
of importance to most provinces and many' States and since provision has to be 
made for the representation of the grower, the industrialist, and the trader as well 
as the Agricultural and Industries Departments, the Committee would need to loa,. 
sist of about 40 members, the original Indian Central Cotton Committee was nearly 
as large as the Committee incorporated by the Cotton Cess Act of 1923 and at 
once there would be definite advantages in establiShing a representative Central 
Oil-seeds and Oil Industry Committee. But the experience of the Central Cotton 
Committee indicates that a committee of such size, if it were to be alive body, would 
necessitate even at the outset, an annual expenditure of over RH. 50,000. 
Under present financial circumstances, ,it would seem necessary to start on a more 
modest scale. The suggestion is therefore put forward that .for the time being the 
present committee, which though small is of a representative character, should con­
stitute the Central Committee additions to their number not exceed'i.ng 6 being made 
as the need for representations of special interests appear. Two immediQ.te addi­
tions to represent the export and merchanting aspect would seem necessary, vi •. , 
one member each to represent the Associated Chambers of Commerce and the 
Federation of Indian Chambers, respectively. The present committee contains no 
representatlve of agricultural departments and agricultural interests and would 
be much strengthened by the acMition of two officers with special experience in 
agricultural research on oil-seeds, and, one or two representatives of growers of oil­
seeds and an Economist to advise on economic and fiscal matters. 

_. -
The Bureau of Information and Statistics with which it is proposed to provide 

the, committee is to collect information and statistics which will be passed on to 
the industry on the lines adopted by the Sugar Bureau at present. The Bureau 
would also study the position of the inoostry, collect, statistics of the quantities of 
various oil-seeds available, where they are consumed, d'etails of oil and oil-products 
manufactured in India and imported and in general information regarding the 
production, marketing and consumption' of oii-secds and their products ; it would 
also obtain information relating to foreign' markets nnd of the progress of the 
oil-crushing industry in other countries. It is intendl'd that the Bureau should 
also issue a quarterly or half yearly- technical bulletin for the assistance of the 
oil-seed trade and oil-crushing industry. 

6. Turning to the question of cost, the Sugar Bureau is a good parallel and 
(excluding the cable service which is a special self-supporting branch) has the 
following staif :-

One Head Clerk, One typist, 'fwo ClerkS,} Total cost RH. 4,860 rising 
5 peons and' menials. ,to Rs. 5,604 in 3rd year. 

The Sugar Technologist to the Imperial Council of Agricultural Research also acta 
as Secretary of the Su~nr Bureau. Eventually the Oil Seeds Committee will 
doubtless require a highly qualified technical Secretary but in the meantime a Sec­
retary who can run the office, look after the statistics and work up the material 
provided by the Committee, might suffice. This would cost say Rs. 6,000 per 
annum allowing Rs. 5,000 for travelling allowance of members and staff and 
Rs. 3,000 for office expenses and contingencies. The annual cost of the committee 
would come to say Rs. 20,000. For reJSODB of economy, it would be 
desirable to have the office of the Committee at Delhi. The above appears to be 
exceedingly modest expenditure on such an important group of problems "en 
during a period of financial stringency. 



7. To summarize; it is recommended that the Imperial Council of Agricultural 
Research should establish a permanent central oil-seeds and vegetable oil-products 

,l!Ommittee consisting of about 16 members, with a full-time Secretary and with a 
:small information and statistical bureall, at all estilnated co!>t of &&. 20,000 per 
annum.. The question of enlarging the c:ommittee and of providing it with adequate 
funds by ~ans of a. cess or othel"WiSe should be further exammed by the com· 
.~~e ,ppw proppseq witb • yiew to u.ction being taken when circumstances are 
. favQurll,bJe. 

,~N,CLPSURE JI. 
'LiBt 01 'members of Ih.e Indian Oil Crushing Indtustry Committee. 

1. J)iwan Bahadur Sir T.Vijayaraghavacharya, K.B.E., CluMman, e:Jl-ojJicio. 

, " 2'. The Agricultural Expert, Imperial Council or Agricultural Research. 

a. MI;'. S. D, Sa.kl4tw~ TQta SOIJ.S, 1M .. Bombay Roo!!e, Fort, JJombay., 

4. :Mr. W. Roberts, B.Se., Empire Cotton Growing Association, Kbanewal, 
~jab. ' 

5. Mr .. A. Kesava Menon, B.A., r.c.s., Oil Chemist and Soap 'Expert, 
Calicut, Madras. . 

6. Mr. J. A. B. Duke, Oil Expert, Cawnpore, U. P. 

7. Mr. RatiialMulji Gandhi, B.A., President, The Seed Traders' Associa­
tion, Bombay No. 3~ 

8. Baji Abdulla HaroOD, M.L.A., Napier Road, Karachi. 

9. Mr. J. a, Walker ... A.R.';f.C."A.LC., Manager of the Gourepur Oil :Mills, 
a, Fairli~ Plaee, CaWutta. 

10. Sh. Muhammad Ismait of' Mt'Ml'S. Sh. Mollammed Ismail Maul1l Bus, 
Lyallpur. 

11. Mr. G. A. MahlllDadi,. Director of Commerce and IndUstry, H. ~ B. the 
Ni,zam ~~ Govern~nt, Jly,derabad. 

lb 

:au. It S. A. Hydari, 'Le.S., Secretary, ,~-oJlicW. 
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S17B.JEC'l No. 22. 

APPLICATION FROM THE GOVERNMENT OF BENGAL FOR THE 
APPOINTMENT OF A CIGAR CURING .AND BLENDING EXPERT 
FOR INDIA. AND ESPECIALLY FOR MADRAS, BENGAL .AND 
BURMA.. > 

Attention is Invited to tho attaehed lette ... (Enclosure I) from the Govern­
lIlent of Bengal, No. 58-T. A. 1, dated the 24th April 1931, recommending ""81' 
alia a scheme for the appoinbnent of a cigar curing and blending expert for India 
and especially for Madras, Bengal and Bnrma. The scheme which involves a 
non-recurring anti reeurriul,\' expenditure af &S. 3,!rZ4 and Rs. 1,16,240 respec­
tively or a total of RI!. 1,20,164 Kpread over s period of five years was eonsi4ered 
(EnelOl!ure II) III tJu~ last meeting of the Advisory Board, held in JUDe 1931, 
and it was decided to invite Provinces other than Bengal to submit schemes of re­
search dealing with their particular tobaeeo problems for consideration along 
with the Bengal III'heme (EncloRUl't' I). 

2. The Local GOvernments (including the North-West Frontier Province and 
the Governments of H. E. n. the Nizam and H. H. the Maharaja of Mysore) 
were aeeordingly invited to fO!"\l"ard any schemes that they may have to submit 

,in this eonnection. Their replies will be found in Enclosure Ill. 

3. The Bengal ProvineiRI Agricultural Research Committee haveapplOved 
the Bengal scheme at their meeting held on the 7th November 1931 (Eneloeure 
IV). 

4. A copy of a note by the Agricultural Expert to the Imperial Council of 
Agricultural Research is also appended (Enclosure V). 

The subject is now submitted for the consideration of' the Advisor:r Board. ' 

T. VIJAYARAGHAVACHARYA., 

Secretary. 

ENCLOSURE I. 

,COPT OP LE'l'TBR 'I'ROH THJ: SECRETARY 'f0 'rBB 00vERNl0N'JI OP BUGAL" '1'0 '1'HK 

SECRETARY, IlO'BRLU. CoUBCIL O. AGRlCUL'fUllAL RXBBABCB,c Sixu, 
No. 58-T. A. I., DATED THJ: 24TH APRIL 193L 

In eontinuation of my telegram, No. 1805, elated the 2nd April 1931 (not 
"rinted), I am directed to forward herewith the following schemes which have 
been approved by the Provincial Agricultural Research Committee, Bengal, for 
inolusion in the Agenda of the Dcxt meeting of the Advisory Board of the Imperial 
Lll~X 
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Council, together with relevant utracta- from the minutes of the Committee 
meeting on the subject :-

1. Scheme proposing appointment of a cigar curing and blending expert 
for India and specially for the Provinces of Madras, Bengal and 
Burma. ' 

• • • • • 
These schemes have aJ.so been approved by, the. Government of Bengal 

(Ministry of Agriculture) on condition. that no finanoialliability devolvllI on them. 

One hundred spare copies of the. schemes 'Will, follow. 

';Extrac' from 'hB mmutB8 of thB fIIBetmg of thll Provmcial Agricultural Be.earcla 
Committee hBLIi at Dacca Oft 'he 15th 4pril1931 • 

• • • • • 
" 4. , T~oug4. no definite scheme regarding tobacco was then before it at ita 

,meeting in, November last the Provincilll Agricultural Research Committee approve 
,the idea of an investigation into the curing and blending of eigar tobacco leaf and 
the appointment of an expert for the same., The Director of Agriculture' and Mr. 
Carbery explained the scheme to the Committee, pointing out that ordinary 
tobacco is now probably, the most paying revenue crop for the cultivator and that 
production of finer tobacco leaf for I!xpprt is at prcsent approximately twice aa 
profitable to the cultivator as ordinary tobacco. From the point of view of the 
raiyat therefore there is every reason for encourllging the production of fine 
~,tobacco on a large scale, It was .also explained to the Committee that thc scheme 
as dl'afted hAA been submitted to and approved by the Directol'li of Agriculture in 
Burma and Madras respectively. The Committee decided to recommend the scheme 
to the Advisory Board." 

Scheme proposing appointmtm. of a Oigar Curing and Blending Exper, for India 
and especiaZly for the Provinces of Madrtn, Bengal and Burma •• 

Amongst the resolutions c&rried by the Board of Agriculture in India of 1925 
was one calling for the appointment of a tobacco curing expert. Since that time 
flue-curing of Virginia tobaccos for cigarette making has made great advances and 
the need for an expert for these is no longer, essential. ' 

With oigar tobaccos, however, the case is different. The process of curing 
is, to begin with, very much longer and more difficult. than with other types and 
expert supervision 'can 'at thi'3 stage make all the differences between a grade" A" 
product and grade .. C." In two Provinces at least cheroot tobacco cultivation is 
expanding and as the present staff have not had much experience in the all­
important processes of drying and ferme~ting, the n.eeessity f~r the appointment 
of an expert is apI,llrent. .I!'rom the cultivabrs pOlUt of VIew' tht'8e cheroot 
tobaccos offer him vrsry hil5'h remuneration for rus crop'; indeed it is doubtful 

: whether any other economic crop or even other types of tobaccos can show such 
• p~fitable return at present. ,. ' , 
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A short history of exotic cheroot tobaccos in, Bengal might not be out of 
place. Sumatra Beed was obtained about 1910 and was sown at the Government 
Tobacco Farm, Rungpur, which farm is on the edge of the Northern Bengal 
tobacco tract. The tobacco "WIIS acclimatiaed fairly rapidly, and by 1915 a 
characteristic leaf was obtained, which has shown little or no change since. The 
drying and curing all!O met with fair success. Cheroots were made and sold in 
small quantities. Further at th~ end! of' the war, when wrapper leaf was almost 
unobtainable, this Sumatra grade "A" was sold in Madras .at Rs. 250 per 
maund. After the war new filler types were introduced and of these two have 
proved successful. They also may be said to be now acclimatised. Later all 
tobaccos, except. cheroot. types and· 2· improved selections of deshi, were removed 
from the tobacco farm and the area under cheroot tobaccos on the farm was thus 
considerably increased. The manufacturing part was brought to Dacca, and 
several apprentices were engaged under an expert roller so that at present nearly 
30,000 cheroots per month are made. These are readily bought. A private OODl­

pany has also been recently formed, which has taken over the arrangements with 
cultivators for growing these cigar tobaOOos; and next season over 500 acres 
will be under these types.· The chief difficliity at present is lack of trained staff, 
but it will be seen that the cultivation of' these tobaccos has made such' a good 
start as to deserve every encouragement and help. 

It is therefore proposed th~t an expert should be appointed who should be 
(1) thoroughly experienced in 'the drying and fermenting of cheroot tobaccos, 
(2) capable of finishing and grading those tobaccos when cured into recognised 
standards, and (3) if possible also able to blend for cheroot manufacture where 
advisable. 

In each ease, llowever, it is known that the production of exotic leaf, though 
already much more profitable than that of ordinary tobacco to the cultivator, is 
capable, under expert handling, of yielding still greater returns. 

Tobacco is one of. the comparatively few revenue crops in India and its 
cultivation should be encouraged not only on this account, but because the best 
agricultural practice is necessary for success. Apart from Bengal, Madras and 
Burma, tobacco is an important crop in North Bihar, which, with.otherprovincea 
would certainly benefit from expert supervision in the three provinces from which 
the applicatioJl emanates. 

With reference to the sharing of the services of the expert by the three pro­
vinces concerned, this would, not be a difficult matter. It docs not seem possible 
or advisable to lay down a typical programme. In the first year the officer would 
be chiefly occupied in a preliminary survey, and the Directors of Agriculture con­
cerned are unanimous that subsequent programmes would much better be decided 
on in consultation with the officer himself. 

As regardS thr actllRI work 'the offi~ would do, tlw scheme contemplates 
experimental curing. bouRes in eRch province. the results obtained by the expert 
in which would ultimately be demonstrated departmentally to whomsoever would 
desire it. It couM not be expected that the expert would have time to instruct 
individual smoll men though he would probably be able to help large producerl! 
or groups of smaller men.. . 

, . '. .., 
The total cost of such scheme covering five years would be Re. 1,20,164' eon­

sisting of recurring Re. 1,16,240 and non-recurring Rs. 3,924. 
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, Details of the proposed expenditu1'e are giveD below :-

First Second Third 
" year. year. year. , 

Re. Re. Re. 

Reourring-Staft..,.... 
1 Expert Curer •• .. 
1 Clerk .. .. 
I Peon .. .. 
tJ::~velling allowance, office 

contingencies,office expen-
ees and miscellaneous { 

Total .. 

Non-recmring-Fumiture. etc.-

1 TypewriteJ: •• 

2 Tables, office 

1 Typewriter table 

.2 Whatnotf 

6·Chairs 

2 Almirahs •• 

1 Portable typewriter 

14,4O!) 15,000 15,600 

420 ~O 480 

180 180 180 

6,000 6,000 6,000 

1,000 1,000 1.000 

22.000 22,600 23,260 

Temporary ouring shed for each of 3 provinces at Re. 
1,000 each 

{

NOn-recurri.Dg 
Total 

, ,Recurring 

Grand Total 

.. 

Fouth Fifth 
year. year. 

Re. Re. 

16,200 16,800 

480 MO 

180 180 

. 
6,000 1,000 

1.000 1,000 

23,860 24,620 

Re. 

373 

150 

25 

35 , 
M 

110 

175 

924 

3,000 

3.924 

1,16,240 

1,20.164 

ROBERT S. FINLOW, 

Di.ecfor 01 Agriculture, Bengal. 

1i:&MNA (DACCA), 

The 30th October 1931. 
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SUPPLEMENTARY INI'ORllATlO¥ III' CONNJ:C'l'ION, WITH TlLB APl'LlCATlON J'BOM 
MADRAS, BURMA AND BENGAL I'OR A GRANT J'OR RESEARCH INTO CIGAR TOBACCO 

CUBING ABD BLBNOllil'G. 

Madras Bengal BU1'II1a - Acree. ACft8. Acree. 

Area UDder tabaooo .. " 260,000 250,()()() .. 
Profite per acre from oultivation of-

(a)toaal tabaooo ,. .. Nil Nil . .. 
at present atpreeent 
. prices. prices. 

(b) Exotic tabaooo .. .. Is profitable • Re.I20 .. 

In view of the appllrently imminent separation of. Burma from India, the 
Director of Agriculture in Burma has not yet provided statistics from his pro­
vince, but has been asked to put in a separate note on the snbject. The Madras 
Director has furnished sneh information as is included herewith, but he has also 
becm asked to furnish a supplementary note. 

In Bengal the position is that Departmental tobacco investigations have cul· 
minated so far in the manufacture and sale of about 30,000 cheroots a month. 
This is only a beginning for the demand is much greater than the supply and there 
is certainly a very large local market (in India) for small cheroots of good 
tobacco. At the same time exotic leaf I p!oduced in Bengal has been favourably 
commented on in London; as regards intrinsic quality, but it is criticised as regards, 
curing and generally in preparation for the market. 

Recently a .commercial .firm has taken over the development of cigar tobacco 
in Bengal and, in the last season, about 2,000 maUDds (about 75 tons). of leaf 
have been produced by cultivators under the auspices of, the Company, which has 
paid an average price double that of local tobacco. The next season will see • 
large increase ia., exotio tobacco cultivation in Bengal, both for local consumption 
and for export. 

The n.u:ootor of Agriculture ,in Machasremarks as follows ~ 

" We have in Madras 3 main cheroot-making centres, Cocanada, Triohi.' 
nopoly and Dindigul, where the industry is well established. We have 
also a good export trade from Cocanada of leaf to Burma for cheroots. 
We hear complaints of the quality of cheroot tobacco and there is no 
douht that Madras cheroots could be improved; but we have DO' 
been able to tackle the job." , 

It will then be seen that both Madras and Bengal have a considerable and 
growing· cigar leaf production and cheroot manufacture. .The same applies to 
Burma. 
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In each case however it is known that the production of esotio leal though 
already much more profitable than that of ordinary tobacco to the Ilulti~ator it 
capable, under expert handling, of yielding still greater returns. ' 

. To~acco is one of the comparativcly few revenue crops in India and ita 
cultivatlOn should be encouraged not only on this account but because the bas' 
agricultural practice is necessary for success. Apart fro~ Bengal, Madrll8 and 
Burma, tob~o is an important crop in North Bihar, which, with other provinces, 
would certamly benefi~ from expert supervision in the three provinces from which 
the application emanates. . 

. With reference to the sharing of th~ sc"ices of the expert by the three pro­
VInces concerned :..::..Thi9 would not be a difficult matter. It does not 180m 
possible or advisable to lay down a typical programme. In the first year the 
officer would be chiefly occupied in a preliminary survey, and the Directorl or 
Agriculture concerned are ul1animous that, subsequent programmes would much 
better be decided on in consultation with the officer himself. 

As regards the actual work the officer would do :-The scheme contemplates 
expe~ental curing houses in each province, ~he results obtained by the expert 
in which-would ultimately bo demonstrated :departmentally to whomsoever would 
desire it. It could not be expected that the expert would have time to instruct 
individual small men though he would probably be ahle to help large produceJ'l 
or. groups of Bmallerme~ 

DACOA, 

Thl1 30th May 1931 •. 

m 

ROBERT S. FINLOW, 

Director of ~griculturl1, BI1f1gaZ. 

CoPY Oli' NOTE BY THE DIRECTOR Oli' AGRICULTURE, MADRAS, DATED THE 31ST MAY 
. 1931. 

The average -area under tobaceo in the Presidency for the last ten years 
cnding 1929-30 i\'l 236,000 aeres. It is a' cllsh crop of importance and except 
perhaps in the case of cigarette tobac('o, it yields fairly handSome returnll to the 
cultivator-Rs. 200-Rs. 300 may be said to be an average net return per acre. 
There are in Madras three main cheroot-making centres, Cocanada, Trichinopoly 
and Dindigul where the industry is well established. There is also a good export 
trade from Coc811ada of leal to Burma for cheroots. II Sivapuri" tobacco grown 
near Chidambaram also finds a ready market in Burma. The chief drawback, 
however, is the non-availability of suitable 'wrapper' tobacco in the country due 
to which' manufacturing firms import lmch tobacco. Research in the direction of 
obtaining the right quality of wrapper and filler tobacco and general improvement 
in the cultural and manurial methods would place the cigar industry in the Presi­
dency . in a much better position thaD it at present enjoys. The department hal 
so far not found the time and staff to carry out investigations in these directions. 

One. of the duties of the officer would be to tour in different localities where 
tobacco curing is practised in order to teach the people t~e art of prop~ curing 
and blending tobacco but it seems to me unnecess.ary at thIS s~ to go ii1~ such 
details as to give even a rough progra~e of bIS movements m the Provmee. 
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ENCLOSURE II. 

Ez'raclfrom 'h, Proceeding. of Ih' Adviaory Board, Jrmtl1931 • 

• • • • • 
4. Application from tntl Governmen, 01 Bengal for tlle appointment 01 a 

cigar curing and blending expert for India and specially for Madras, Bengal and 
Burma.-Mr. McLean introduced the scheme. Mr. Milne said that in these days 
of agricultural depression it was necesary to find better paying crops than cotron, 
wheat or rioe and he considered that tobacco might be one of such substitute crops. 
There were already about a million acres of tobacco grown in the various provinces 
of India but chiefly in Bengal, Madras, Bombay, Bihar and Orissa and Burma. 
He did not, however, feel very happy about the location of the expert's head­
quarters at Calcutta. In his opinion his head-quarters should be at some place like 
Dacca, Madras or Pusa wbere be eould bc supel"Visec:l. Further, he thought tha.t a..~ 
the Bengal Government stood directly to henefit by this scheme they might contri­
bute a little towards its cost. It might not be very much but even a little would 
mark a sense of the importance which they attached to this scheme. Dr. Hyder 
enquired whether the area under tobacco was scattered or concentrated. This 
question would become of importance in the not distant future if Government for 
revenue purposes wanted to establish a tobacco monopoly. Professor Ganguli 
said that Dr. Shaw was doing some re~earch on tobacco at Pusa and he did not 
quite appreciate the need for this scheme of research in Bengal. If, however, sucll 
research was necessary it should be centralized at Pusa.. Mr. Henderson also' 
desired that research should be centred a.t Pusa which was situated in a homogeneous 
tobacco-growing tract. Dr. Mehta said that the scheme was more industrial than 
agricultural. It would benefit the manufacturer of cigars and cigarettes much 
more than the grower of tobacco-an opinion in which Dr. Agharkar agreed. The 
Harcourt Butler Technoiogical Institute at Cawnpore had submitted to the Council 
a scheme for sugar technology which the latter had sanctioned but towards the cost 
of which the United' Provinces Government had made a substantial contribution. 
In the prescnt scheme, on the contrary, all the cost had to be borne by the Council. 
He suggested that manufacturing firms should be invited to share the expenses of 
the scheme with the Council. Mr. McLean replied that the ryots in Bengal did 
their own curing. The price whieh they got for their tobacco ·depended upon the 

. quality of the curing. Roo Bahadur Ananda Rllo said that though Madras was 
sought to be included within the purview of this scheme their problems were 
somewhat different. There were four purposes for which tobacco, was used in 
Madras : as snuff, for chewing, for cigarettes and. for cheroots. For the two 
former the loeal methods of curing seemed adequate. Cigarette and cigar manu­
facture in Madras was in the hands of big firms who were devotinll' their . attention 
to the problem of curing. So far as cigars were concerned the question was not 
so much of curing as the growing of a tobacco which would be suitable as a 
wrapper for Iligars. Tohacco for filling cigars presented no difficulty. The 
experience of ryots in the matter of gro\ving tobacco for cigarette manufacture had 
not been particularly happy. They "had been induced by firms to grow such 
tobaeeo in districts like Guntur, but lnst ycar when the price dropped a lot of that 
tobacco was left on tht'ir own hands and !'ome of it had to be used as manure. 
Ryots would have to think twice before they again grew tobaceo for' cigarette 
makin(! in Madras on any large scale .t the instance of firms. On the wbole, 
therefore, he thought that the problem of more immediate importance to .Madras 
was rt'seareh into the ~rowing of a tobacco which would be useful as a wrapper. 
Dr. Keen said that the scheme was primarily an industrial investigation. He was 
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110t sure that the suggllStion that. the tobacoo. curing expert should be located at 
Pusa was a BOund one. Pusa was essentially a centre for the conduct of funda­
mental agricultural research.. While he would not oppose the hcad-quarten of the 
expert being at Pusa he' thought the latter would be in an nnsuitable environment 
there and he would prefer him being placed elsewhere. The general feeling in the 
Board was that as was shown in the case of Madras, provinces might each have 
their' own particular problem in the matter of tobacco' research to tackle and that 
they .3houldal1, including the Bengal scheme, be considerecf together. ' 

In the result the Board decided to invite provinces to submit 8Ohemll8 of 
research dealing with their particular tobacco problems for consideration along with 
the Bengal scheme at;the Board'e next meeting. 

ENCJ,.OSURE III. 

REPLIES RECEIVED FROM LoOAL'GOVERNMENTS, ETc. 

I 

LETTER FROM H. G. DENNEHY, ESQ., I.C.S., OJiTIClATINO SECRETARY TO THZ Gov­
ERNMENT 0)" AsSAM, TRANSFERRED DEPkRTMENTS, TO THZ SECRETARY, 
IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, No. 2175-E., DATED SUlLLONG, 
TIUl 7m: OCTOBER 1931. 

I am directed to aeknownedge the' receipt of your letter (not printed) 
No. 2209-Agri., dated the' 8th Sept.ember 1931, /lIld to say that, as tobacco is not 
,en important crop ~ Assam the Government of Assam do not propose to submit 
any scheme, for research~ 

II 

LETTEa FROM G. P.BtJRTON,EsQ., I.C.,s., SECRETARY TO THm GOVERNMENT o:r THZ 
CENTRAL, l'RoVINCES, TO ,THE, SECRETARY, IMPEIUAL COUlITCIL OIP AaRlCUIJl'URAL 

'RESEARCH, NEW DEL~, ,No. C.-S4-814-XIV, .DATED ,NAGPUR" THZ 17TH 
OCTOBER 1931. 

With refereI)ceto your letter No. 2209-Agri., 'd'ated the 8th September 11131 
. (not ppnted), I am directed by the Government of the Central Provinces (Ministry 
of .Agriculture) to say that tobacco is grown in this province only in small areM 
and in widely varying, conditions and comequently the ,local department of agri-

. culture in this province has no scheme of research on this crop which it would like 
to submit for the consideration of the Imperial .CounoiI of A.gricultural Research. 

In; 
LE~R rooM R. Al. MACDOUGALL, ESQ., SECRETARl: TO THE GOVERNMENT 01' BUlUU, 

LoCAL, GoVERNMENT DEPARTMENT, TO THZ SECRETARY, IMPERIAL COUNCIL or 
AGIU~ RESEARCH, No. 423-0., DATED RANGOON, THE '22l1TD OcrOBER 
1931. 

I a~ directed.to ~knowledge ihereecipt,9f your IcttM' No. 2209~Agri .• dated 
the 8th September 1931 (not printed), forwarding.". scheme approved b, the 
Bengal Agricultural Research Committee for the appointment of a .Cigar Curing 
and Blending Expert for India and specially for the Provinces of Madras, Bengal 
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&ad Bl1l'DlA and &Siring for a scheme of t~arch on tobaeeo from Burma for eon­
aideration along with the Bengal scheme at the next meeting of the Ad~ ;BoMd 
of tlte Imperia! Councilor Agricultural' Re>;earch in January 1932. 

a In reply I am to 88y that in Burma the area under tobacco is IlPprosimateIy 
100,000 acres and is alinost entirely confined to the "Raing" (aluvial) land along 
the· riwr. The GoverD!ll1!llll of Burma (Ministry' of Forests) does not tIllnk that 
tobacco would be 8uOOHSfuOy grown inland .and, IOpRrl from the .. Kaing" area, 
there are DO large stretehas of suitable land sllcli .88 exi&t in Bihar. 'llhe p_biliti.el 
or expanaiOD are thUll, under pl"t'St'nt market c(lnditioDll, limited. NewrtheIe&iJ 
a\;tempts have been made, tbough on a verysIDall scale, to improvoe the Banna. 
tobaeeo, but progreti8 hu becJl very slow. In the opinion of this GoVCl'Dmeat 0I)Dl0r 

mercial 1irnus are in a hett~r position to tackle the improvement of. eigaea and, 
eigaretres than is a Cnwemmcnt dppartment. In any ca.~ even if the latter did. 
appoint experts little could be done unless BOme commercial firm took- tbe,mattet 
up and got into touch with the growers 0{ tohaeco on the spot. This Governmenfl. 
is also doubtful if, assuming that a IInitaDle expert could be recruited,. a 88tisfactory 
method of apportioning his time and services among the three provinees eonoenaed 
could be devised. ' 

3. I am aecordingly to suggest that before embarking on· .. sorum. which is 
likely to cost a good. deal of money the Imperial Couneil slleuld ~ite the opinion 
of the large tobacoo firms in India regarding, firstly, the necessity for such an 
eXpert, and, secondly, the pos.;ibility of putting to praetiealase an,. improvements 
that he might effect. 

IV 

LJ:rra JIBOM 'DRlI: SBCRETARY TO TIlE GOVERNlIBNT' OJ!" HIS HIGHN1tS8 THE MAlIA­

U.U. 01' My8ORI:, DBVEI.ol'lIElJ'l' DEPAII'l'MEN'l', ro THE SECRETARY, IllPEIIJAL 
. COUlfCIL· 0.' A>GRIcvt:'l'tJ'RA'n, R&8I!1ARCH, SIMLA, No. D,-26641 A. AND E.-55-31-2, 
DA'rBD :8AJJG,w)RB, TRW 13TB:11&rR OCTOBER 193I. 

With reference to your letter No. 2209-Agri., dated 8th September 1931 (not 
~ted), ealliit~ for 8 scheme of researcli, if any, dealing with tobacco problems 
in this State for consideration along with the Bengal scheme at the ml"Cting of the 
Advisory Board in January 1932, I nm directed to state that this Government have 
no scheme to put forward' in this connection. 

v 
LB-rrn J'IIOK BAKu PARXSH. NATH MA2lmlDAR, B.A.,. ASSISTANT SKORET.&R~ 'l'9o~~ 

GovEaNKENT OJ' BIHAR AND ORISBA,. EDUCA'1'ION AND D~ DJ:pAn­
KlINT,. TO THB Sl!ICRETARY TO 'l'lU IMPt:IUAL C011llCIL. 01' AoRlCtJIJrUR&L R5-
8UBCl1, Nzw DELHI, No. 1850-D., DATED PATlU, THE a- NOVElirII'EB'19lL 

I .... repl}"- to- your' letter No. 2209-Agri.., dated. the 8th September 1931 ('not 
printed), I am, direetedl \G 88,. that the' local Gil1't!ftllllent ha~ at pnsmat,. 110-
scheme of. _li, deaUnR" with, tobaaeo· probl8JIllt for consideratioft. M' tile- nat 
meeting of the AdWJory Board of the Imperial. CGuneil of Agrieultu ... l· Besearolll 
Tbey are, however, in full sympath,. with the lleltemes put forwaM by the Go..­
emmenta of Madr .. Burma· and Bengal and would, very m.ch like that the au­
viees.of the- tobaoe~ pPert.. may be iliad. available- WI' this- proovincet dOe&!Iiodallr . 
for advisory pui'pOSllL!li I am MIIOrdingly to.l'f'q1leSt that. arrangementa·1D&]' kindI]' 
be made 90 that this province mlly have the benefit of his serviees for about • 
month each year when required. 

LUCAB Y 
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VI 

Lm-.rF.B I'BOK B. A. COLLINS, ESQ., C.LE., LC.S., Dnu:oroa-GuUAL AND S&o­
BETARY TO THE GOVEIUUlENT QlI' H. E. H. TO NIZ.Ul, DUARTKUT OW 

CoKllEBCB AND INDUSTRY, TO T1IJ: SECRETARY, IllPE1UAL COUNCIL OJ' AGBl­
OULTUB.AL RESEARCH, NEW DELHI, No. 916, DATED TKS 4TH NOV&KBEB 1931. 

With reference to your letter No. 2209-Agri., dated the 8th of September 
(not printed), I have the honour to say that there are approximately 80,000 &CreI 
under tobacco in His Exalted Highness the Nizam's Dominions. RecenUy a 
cigarette company called" The Vazjr Sultan Tobacco Company" has been 
established in His Exalted Highness the Nizam's Dominione, the chief Ihareholdera 
Df which are the Raleigh Company, which is the holding company, in which the 
Imperial Tobacco Company's interests are represented. The company wu estab­
lished by a special agreement with His Exalted Highness the Nizam'. Government 
who hold one-tenth of the shares and have the right to acquire a further propol'­
tion after 20 years on terms already l!t'tUed. One of the clauses of the agreemen' 
between His Exalted Highness the Nizam's Government and the promoters of the 
company is as follows :--

"The Company undertakes to use in the Hyderabad factory tobacco grown 
in His Exalted Highness the Nizam's Dominions provided such 
tobacco is equal in quality and suitability to and does not cost more 
than tobacco which is available elsewhere." 

"The Company further undertakes to procur~ the services of an e][pert iD 
leaf tobacco cultivation who will be prepared for a period of ~wo 
years to experiment within His Exalted Highncsi the Nizam '. 
Dominions in the cultivation of leaf tobacco and to demonstrate to 
raiyats or to a.."Sist in improved methods of cultivating and curing 
tobacco suitable for manufacturing cigarettes, provided that Hie 
Exalted Highness the Nizam's Department of Agriculture gives such 
expen: every facility and lISfist~nc<' in that behalf." 

2. This expert who has had long experience of tobacco cultivation in the 
Leaf Development Company was appointed in March 1931 and is now engaged 
in making a preliminary survey of the area at present under tobacco in the State 
and also in experimenting on the Government farm!! with small plots of VariOUI 

types of tobacco with a view to testing soil and climate and of demonstrating to 
our agricultural staff, and through them to the surrounding raiyats different types 
of tobacco and up-to-date methods of cultivation. Although the first season'. 
work is only just commenced, the results are encouraging, and it is believed that 
the expert has been able to advise many of the cultivators wit.b benefit to thl'ID­

selves. After the first season, when a preliminary n-port has been made, it will 
be considered whether attempts should be made to specialise in any particular 
branch of the industry. 

3. Generally speaking, it seems donbtful whether, if the tobacco expert is 
to be appointed by or with funds given by the Imperial·Council of Agricultural 
Research he should be a man who has merely s~ialised in cigar manufacture. 
The pres'ent problem, as pointed out by the Madras representative, IIeeID8 to be 
rather one of cultivation and curing. The import figures show that large 
quantities of leaf for the manuflUlture of cigarettes are still being imported from 
America and there seems no reason why aU this tobacco should not be grown iil 
India,· and further why India itself should not become an eIpOrting eountly in 
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respect of cigarette tobacco. The clifficulties which have oecurred in the initial 
stages, to which the Madras representative refers, do not seem a ground for 
abandoning the attempts to grow our own cigarette tobaccos and to export a 
better clat!e of tobacco from the country. Any expert appointed should, there­
fore, rather have a pnctical knowledge of the cultivation for commercial pur­
poses of all types of tobaeco suitable for cigarette and cigar making. The survey 
which recenUy appeared in the Indian Trade Journal of September the 24th; 
which purports to have been written by the LOuncil's own Agricultural Expert, 
seems to mpport tliis opinion and it i'i suggpsted that if the provinces cannot 
appoint their own cultivation experts, it might be useful if the Council itself were 
to appoint such an expert who could place his experience and advice at the dis­
posal of the various provincial departments. 

VII 

Lm-rEB. no. S. V. RAJUlIURTI, ESQ., I.C.S., SECRmABY TO THl!I GoVEBNlIENT 01' 
MADRAS, TO TBB SECRETARY, IllPERIAL COUNCIL OJ' AGRICULTURAL REllEABOH, 

NEW DELHI, No. 1736-11. S., DATED FORT ST. GEORGE, THE 5TH DECEllBEB 
1931. 

With reference to your letter No. 2209-Agri., dated 8th September 1931 (not 
printed), I am to enclose a subsidiary scheme of research on tobacco for con­
sideration with the scheme submitted by the Bengal Government. 

Scheme 01 Research on tobacco. 

I have the honour to state that the ·Bengal scheme pro~ for the appoint­
ment of a Cigar' Curing and Blending Expert whose services will be available 
for this province also. Though Madras with 260,000 acres leads in the tobacco­
growing provinces of the country, for want of staff and money no work of im­
portance has been done here. At Guntur and Koilpatti Agricultural Research 
Stations the work on tobseco has been confined to varietal and manurial trials. 

2. Tobacco in the. Presidency is grown for four purposes, namely, for cigar 
and cigarette 6IIloking, for chewing and snuff. The area under chewing tobacco 
is the largest and most widespread. Some of the problems that await solution 
are ~ 

The in1luence of soil and irrigation water on the quality of leaf grown for 
different purposes mentioned above; the methods which should be 
adopted for curing different types of tobacco; the possibility of 
growing wrapper tobMCO in Madras; the improvement of filler 
tobaeco and methods to be adopted; manurial and cultural tests; 
importation of exotic tobacco- varieties; and improvement of loea! 
varieties which would compete with the foreign market and so forth. 

3. The business of curing is chiefly in the hands of loea! curers which leaves 
much room for improvemt'nt. Our knowledge in 'lCientifieally dealing with tbiII 
problem is indeed very limited, so that the curing and blending expert proposed 
in the scheme will be of great assistance to us. I would suggest that he should 
concern himself not only with cigar tobacco but with chewing and snuff tobaccos 
which are of equal, if not of greater, importance to the ryots of the Presideney : 
for, while large firms are engaged in dealing with the improvement of cigar and 
cigarette tobacco, nothing is being don-e to the erode indigenous curing of the two 
formet'o 



,. . :4. a'he· cb.ief ./iQbacee,.grow.ing diatriets.ira the Pl"IlIIi\leeey 1lDd 'Ute anu'1IDder 
.this '~QP are-

District. Aueage. 

Guntur 65,27l 
Vizagapatam '~98 
Coinibatore 'l,26i 

~ma ll~~ 
East ·,Godavari 1l,652 

.Kurnool . .11,532 
West Godavari 8;081 
Kistna 5,586 
Trichinopoly 4,993 
Salem A,l95-
Ballary 8,932 
Ane.ntapwr ;9,816 

. . l': 'r 
It may be pointed out that not only is the area widespread, the problema in all 
tPe districts are not identicnI. Therefore, the proposed expert .aheu.W .mit tUft'erent 

.. areas and make a detailed survey of different localitie~ lIe. ahouJd, at the, ll8Dle 
'time, get into close touch with ,growers .and cllrers. ,To do .this 'efIleieDtly ,tooe 
should be a local officer. a promising upper subordinate, who ahould work in 
collaboration with the expert. The eost of $uch an offieer may be estimated thua-

'lit :'.Iad 3rd (, ·14tJa· '6" 
i1?articuars. ,year. y_. y_. ,....r. , .1JeV· .TGtaL 

-Rs. 'Ra. RI. Ra. 'RI. RI. 
,tPay of Establish· I 

ment--
l.Assistant (U. S.) 1,800 1,920 ~,040' 2,1110 2;280 '1"0",200 

en Ra.150-10-
200. t I, 

I Clerk on Rs. 35- 420 421l 438 456 474 2,208 
35-Ij-50-I-

.60. 
'I Peon on Rs.l2- 144 144 144 144 'm '132 

18. 
, 

Total 2,364 .2;484 2,6%2 . ~800 '2,810 . ,13,140 
---- -..--.-

;II.' 'l'ra veIling ·Allow. 1,200 1,200 '1;200 .,200 r,200 . 6,000 
enoe. 

m. Contingencie&-
:J56. 'UOO' .. (Postage •• ndtele- ·200 '·250 250· .!IMI' 

guam charges &Ild 
. tour charges .. , 

! • I' 300 
.. 

. Purchase of furni· 300 .. .. .. . . 
ture (tables, 

'.' ehaim,etc.). -Gl8J1d Total Items I to. 4,D64 3,934 .4,072 4,210 4,3110 .20,84D 

.. m .. : " 

This amount may be added to the cost of the scheme 811 llent from Bengal. 
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LIrTT.aa:I'IIOK H. V. R. IENIMR,.EIIQ., I.C.S., .Uno SEORI!l'PART:m·"l'HB·GoVBRH­
.:.IOl!I'~ .0. Bo.liUl.&Y, .RaWNUB ;DU.l&TllUT, t'O THE . SBeKE'UBY .iKPZltIAL 

,CoUlI'CIL :0 •. AaRJCULTUBAL .BESLl.BCH, No. 79l1).,A.j2S, 'DA'l'I!ID '~Y, '''l'1IE 

12TH ,D.&CEllUB 1931. 

With r~erlJlce to your letter No . .2209-Agri.,· iatJd the 8th Septemb8J' 01931 
,(not .printed), cl.amdirooted ,by the Govermoent ()f Bombay .('l1ransferntfJ Depe:rt­

.. meAtl.) .to forward for your information copiea of !etteN from the Chief .Agrisul­
itural Offi.ear.in Sind ~the Direetor of Agriculture, No. S51J-,.1-D.,·dBted 'the·l8th 
October 1931, and No. 493-15318, datei .the,lIIt Dwemblr1l931,·.nd-'t.·ltatccinat 
at p~esent there is no scheme of research dealing with the tobacco problems in this 
PresIdency ready for submission to the Council. 

C,opy OJ' Lm'TEB Jl'ROK TEE DIRECTOB OF AGRJCUIll'URE. No. 493-]J)318, DATED nIB 
'lsT DEC&MBEB 1931. . 

·With 'Teference ·to !GO't'emment endorsement No. 7915-A.\28, dated ·the 23rd 
September 1931, I have the honour to observe that the Bengal·tobseeo 'sI!heme is a 
eigar IICheme and .henee has no direet intereet.to .:Bomhey, although.I .eonsider it 
represents the type of research which the Imperial Council of .Agricultural Re­
search should, proinote. 

In Bombay we have a complicated tobacco problem but I do not pmp_.t 
present to put forward a research scheme for the consideration of the Imperial 
Council of Agricultural Research becaus_ 

(a) the world economic crisis has profoundly reacted on the demand for 
eigarettll tobacco, ,.md the trade in IndiA ,it; ·sevcn!lyl!'ll1'talliDg'·lts 
actiVities, 

(b) we have several other schemes on hand which I .alwuld .like .disposed 
of before proceeding with the case of tobacco: 

,Copy 01' UI'l"l'BB TBOH THE CHID AoBICUl4'DRAL OJTICEB Ill' 8mD, No. 359-1-D., 
. .. .D.ATED TlIE. 30TH 'OCTOBER 1931. ' . 

1 have;the honowr to refer.to the letter No. 2209-Agri., dated 8th .. 8eptember 
.1934 'and accompaniments (returned .herewith), 'frQlD .the ',Secretary, lmperial 
Council of Agricultural Researeh, forwarded to me by the Director o~ ..Agxicu1tme, 
Bombay Presidency, under his endorsement No. 493-12822 of 1931, dated 10th 
October 1931. 

:.robacco. eultive.tiOJl.in Sind. is restIicted. to the IN'oduction of strong, .. eoarse 
. tobacco and the cultivation or fine tobacco leaf for cigar and cigarette manu­
faCture is not carried out. The crop is largely grown in Bala TalUb of 
Hyderabad District where it is a valuable crop to the cultivators, net return ~f 

'Rs,'300 to RB, 400 per act:'! being o~t8ined .. ·T~ crop'is tr~lattted .1ate,·i,e., 1D 

. ~uguSt and requires water till the 'end of October. Under'inundation e6Dllitions, 
. this late water is not generally available and hence the erophas not extended in 

, 'Smll, the area being about 7,000 .~ only. . 

Under the conditions of perennial IUId a.'lS~d irriJ:ati~~pplf :.hioh .win 
prevail after the opening of the. Lloyd B.arrage an~ Can~ S~ this difficulty 

''Offlate'irrigation will<large1y,diaappear'w dae1.'e'1S onery' ~ &at a con­
siderable increase in tobacco cultivation will take place. In .aa .... , it will form 
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a welcome alternative money crop to cotton and other kharil crops which, _ d 
present, do not give mucbreturn to the cultivators. 

The chief prohlems in tobacco cultivation -in Sind are (i} the improvement of 
local varieties, (ii) the trial of other types, both foreign and indigenous, and 
(m) general improvement of cultural and manurial methods. The question of 
improved methods of curing and of blending are of secondary importance ~ 
present and the appointment of an expert in these branches of tobacco manu­
facture will not be of any value to Sind in the meantime. I have the honour to 
state, however, that I would welcome the assistance of the Imperial Council of 
Agricultural Research in the establishment of a sub-station in Hala Taluka for 
work on the tobacco crop as it is not poSBible t~ undertake special researcb on this 
crop with my pre~ent staff -and equipment. 

IX 

LETTER FROM DR. S. S. NEHRU, M.A., PH.D., I.C.S., M.L.C., DEPUTY S&ClIl!n'ARY 
TO THE GoVERNMENT Oli' THE UNITED PROVINCES, TO TlIB SECRETARY, IIlP&RUL 
COUNOIL OF AGRICULTURAL RESEARCH, NEW DELm, No 605-A.IXIIA-256, 
DATED LUCKNow, THE 19TH DECEMBER 193L 

With refereD(~e to your letter No. 2209·AgJ'i., dated the 8th September 11131 
(not printed), I inn directed to say tbat this Government have at present no 
scheme to be submitted in tbis connection to tbe Imperial Council ot Agricultural 
Research. 

x 
_LETTER FROM A. C. MACNABIt, ESQ., I.C.S., SENIOR SECRETARY TO THB FJNAJI'ClAL 

COM)[ISSIONERS, PUNJAB, TO THE SECRETARY, IMPERIAL COUNCIL 01' AGRI­
CULTURAL RESEARCH,- NEW DELHI, No. 3n9-D., DATED LAHORE, THE 30TH 
DECEMBER 1931. -

With reference to tbe correspondence ending with your telegram No. 3042-
Agri., dated 24th December 1931 (not printed), I am directed to forward here­
with a copy of a letter No. 8716311028, daW the 22nd DeCember 1931, from tbe 
Director of Agriculture, Punjab, and to state that the Financial Commissioner, 
Development, generally agrecs with it, but tbe proposal bas not yet been placed 
before tbe Punjab Council of Research nor bas it yet bep.n approved by the local 
'GoVernment. 

COPT Oli' A LETTERlI'ROM THE DIRECTOR Oli' AGRlCUL'l'URB, PuNJAB, TO THB SOIOR 
.sECRETARY TO THE F'INANCI.!T. COMlIJSSIC,NEES, PuNJAB, No. - 87163110'~, 
DATED THE 22ND DECEMBER 1931. 

With - reference to the correspondence ending with your endorsement 
No. 3664-D .. dated 19th December 1931, I have the honour to say that climatie 
conditions in the Punjab do not nppear to favour tbe growth of cigarette and 
cigar tobaccos. It is, therefore, felt that attention should be concentrated on the 
coarse varieties for cbewing, smoking and snuff and that -the following problems 
s;hould be investigated :- -

-(a) Isolation j of existing _varieties and introduction: of : Dew ones, from 
oufeide. -
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(I) Comparative studies of the 7ield ,ancl f1U8lit,y of the important 
varieties. 

, (e) Cultural methods such. 88 topping, spiking, spacing, etc. 

(d) Manurial requirements of tobacco for yield and quality. In some 
places tbe eost of sbeep manure applied for tobacco growing is ,said 

. to be 88 high 88 &S. 200 per acre. The use of artificial fertilisers 
requirt'tl investigation. 

(.) Study of the optimum quantity of irrigation water for tobacco. Where 
water is raised from wells the cost is very hlgh. 

More exact knowledge of the water needs of the crop is necessary. 

(I) Study of different methods of curing. Sometimes' defective curing 
makes all the di.tference betwcen good an'd bad quality, other thlngs, 
being similar; 

(g) Possibilities of growing tobacco of high quality for cigarettes and cigar 
manufacture in the Punjab. ' , 

It will be seen. from the foregoing points that the main work is largely such 
as can be done by the Deputy Directors of Agriculture on their experimental 
farms. At present, however, there is no officer in the Department who has any 
special knowledge of the tobacco crop, and it would be desirable to send a suitable 
officer to one of the tobaceo-growing provinces to make a special study of the crop. 
It is, therefore, considered that we might confine our request tor assistance from the 
Imperial Council of Agricultural Research, to the provision of the necessary 
training ofa suitsble agricultura1 graduate, in tobacco growing and curing work. 
After training he would work under one of the Botanists of the Department. 

Papers received with your endorsement No. 2925-D., dated 8th October 1931, 
are returned herewith. 

XI 

TIlLEGRAH I'ROH THE CHIEI' COHl(JSSIom, NORTH-WEST FRoNTIER PRoVINCE, '1'0' 
THB SBCBETARY, IHPERIAL COUNCIL 01' AGRICULTURAL RESEARCH, No. 88-R..,.,' 
DA'l'£D PzsHAW.&R. THB 4TH JANl7ARY 193a. 

Your teletrrBDI 3042-Agri of 24th (not printed). Sl'e my 14615-Rev. at 14th 
November 1931. Potition as regards tobaaco is same as in ease of B1Ig8I'. 

COPY 01' LETTER I'ROH Ln.;UTKS' ANT-COLONEl. M. E. RAE, I.A., RBVENU8 SECRETARY 
TO THII CRIEI' COMJllSSIONKR, NORTH-WEST FnoNTIEll PROVINCE, PESHAWAR, 
TO THII SBCBETARY, IMPERAL COUNcn. OJ', AGRICULTUBAI. RsSEARCH, No. 14615-
REV., DATII:Il TRS 14TH NO\,EHBEll 193L 

I am directed to acknowledge the receipt of your letter No. 956-Agri., dated 
the 2nd May 1931, and s'lbsequent remind'er No. 1997-Agri.; dated the 22nd August. 
1931, and in reply to Bay that the question of the staff and eonstitution of the Agri­
cultural Depnrtmellt in this Prminee i!l at present under ,rl'eOnsideration. Henee 
thia Administration ill not prepared at the moment to put forward . a definite 
scheme. At the !lame timE' various questions connected with BUg8r are of first im­
portanee in this Provinee and' it is hoped that it may be pQSSillleto put forward 
plOpoaala towards the .end of the year. . 



1oNCUJ&Q'R&:IT .. 

.Ea;'rGCI from 'h. ",mute. 0/ ,he fou.rlh "",'mg 0/ ,h, Bengal Pro~ Agricul­
'ural BelleGrcli f1&n",itt,. hl118' a,i e'alora,a- 0" Sa,,.J..··,1tr 7,,,. Now_lllf' 
~~ -~ 

• •• .' • 
. d~) The Sc~eme ~or the appointmt!at of a Cigar. Leaf Curing and Blending 

Expert for India, which was approved at· the last meeting, W&II submitted to the 
Advisory Howat its· meeting in Jane 1931. The Director of Agriculture read 
the connected portion (Jf the· proooodin~ of the Advisory Board, anel pointed out 
that, while the Madru Provincial Agricultural Research Committee had reoom­
men~d' the scheme, the Madr&ll representative had not supported the scheme at 
the· Adrisory. Board.. Insteadi h& had. declared that Madraa to_bacco p~blema are 
ratb.e1l diDerent. from those' of Bengal. There. waa also. csritiaism from memben 
apparently unaware that the Bengal scheme W&ll only put up after collllUitation 
and discussion with Dr. Shaw, who is in charge of the tobacco curing experimenta 
at Pilsa. Thvestigations at PtIsa into cigarette tobacco are a different line of work 
from those in Bengal and elsewhere into wrapper leaf' aDd flJlePtooaeeos for cigars, 
&lao.the blending of, the latten. In particular, the blending of filler tobacco ia of 
vfIrJh peat.. importance indeed, if. the best results a~ to be obtained" not only in 
regwd. t.6 appearanoe,.. but also to aro~a. 

Ultimately; the Advisory Board decided to postpone a deeisiOIl in. the matW.I' 
and'to ask ather' provmees to' put up their oWIIl'schemes, so tha~ all oould be 00II­

sialftd' togetheT) wiW' a view toll'fOlving a CIO-OIdiDaW scheme. Th. Direoter ot 
.A'griculiU1'e said he had, ascertainecf that Assam and: Bihar would apport.. any 
sclI.eme from' Bengal; ou·the gronnds that· work done in' Bengal· would benefit t.ham.. 
The Punjab and Madras' will put up their own schemes,. and pJ:Obably also theo 
UlIMtl ,Provmees, and Bombay~ There will, therefore, be ample material for dia-
cussion and eorrelation' at the nen meeting of the Advisory Board. . 

It appears that as regards work on eheroot tobaccos, Bengal is probably more 
advanced than other provinces and that, if sound advice be available, it might at 
an early date supply a considerable pro~ortion of the wrapper leaf required by 
Southern India, whieh .is at present imported from abroad. Southern India could 
of~~ take advaDtage of the; n!SUlts of such work if they desire to deftllop 
tlieir own 'wrapper leaf supply. lIforeover, investigatiOll into cigar filler' tobacco. 
would supply information &II to whiclf· UbiLedo!v aHould· be' grown> for tHe p1Irp0B8, 
and this information would also be available to other provinces requiring it. The 
Bengal

d 
P,J'fl-RtHis~\ pt~a' fore ;h!lS" ~all~~~dill ,signifi('~ce~ and. co~d saf~ly ~. sup-, 

porte on groun . 
Th&.{!ommitteestrongly recommended the scheme to the Advisory Board • .. .. • • 

ENCLOSURE V. 

CoPrctr rllfOl'J:< BY 'TIlII AGluCUlll'URF. EU'ZM TO THJI 1HPERLt.L COUNCIL 07; Amu-
, 'CDLTIlBALt RESEABOH. 

I'he replies to the Council's enquiry from Local Governments may be' sum­
marised. u follows :-

A~;-T'obaeeo cultivation iii matiVely.llnimpertant. and they hava DO 

proposals. 
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Central Provineea.-In this' provinre also tobaoo.J is relatively unimportant 
and they have no proposals. 

Bu""a.-Tbe present Ilrea .under tobacco is about 100,000 acres but, unlike 
some provinces, the possibilities of cxpansion are very limited. Tbe Burma. Gov­
e~ment are a little doubtful of the possibility of tackling the improvement of 
Cl~ars through an expert in a Government Dcpartment and suggest inviting the 
opmions of large tobacco firms in India. 

The MYBore State has no Scheme l;() propose. 

The Government 01 Bihar and Orissa have no scheme of their own to put 
forward but are in full sympathy with the scheme for Bengal and: Madras. The 
scheme would be of help to them and they would like the expert to be available 
to assist the Bihar Department also. 

Hyderabad State.-This State has 80,000 acres under tobacco and considerable 
progress is being made in the development of improved tobacco for cigarette 
making. The recently established Company employs an expert who has already 
rendered much assistance. They considcr that a cultivating expert rather than a 
cigar curing expert is required. 

Madr/J8.-The Madras Government support the Bengal scheme and submit a 
subsidiary scheme to enable Madras to eo-operate more fully. They point out that 
the area under tobacco in Madras iK the largest in any province in India, 'Viz., 
260,000 acres. If the proposed expert should also take up the questiop. of snuff 
and chewing tobacco, it would be an advantage. The essence of the proposed sub­
sidiary scheme is tbat an upper grade Agricultural Assistant should be provided 
to work in collaboration with the expert. The estinlated cost is approximately 
Rs. 4,000 per annum. 

Bombay Go'Vemment.-The Bombay Presidency is not interested in cigar 
tobaccos and therefore tbe proposed scheme would not have any direct application 
to Bombay conditions. Nevertheless, they consider that this is a type of research 
wbich the Council should: promote. Bombay has a complieated tobacco problem 
of its own, mainly economic and connected with the slump in the eigarette trade, 
but they do not make any proposals for research at present. 

Sind.-The Chief Agricultural Officer replies that Sind is mainly concerned 
with coarse tobaccos at present and that meantime curing and blending are relatively 
unimportant compared to varietal and cultivation problems in relation to the new 
supply of perennial irrigation. He says that the assistance of the Council towards 
the establishment of a sub-station for tobacco research in Sind would be welcomed 
but no scheme is put forward. 

The United Pr01,-incclI Go'Vsrnmefl' have. no scheme to put forward. 
TAe PlMljab Governm,nt· have not yet referred tbe matter to the Provincial 

Research Committee but their provisional views are that in the Punjab coarse 
tobacco for chewing, smoking and snuff is most important and the main problems 
are cultural. But the possibility of growing finer' tobaccos requires investigation 
and there is scope for improvement in tobacco curing. The assistance of the 
Imperial Council of Agricultural Research is .requested in -securing the training 
of an agricultural graduate in tobacco growing and curing. No further details jU'e 
presented but the cost clearly wonld not ,be great as, if the proposed expert is 
appointed, the gral1uatc assistant selected could do tbe necessary work on ~bacco 
,,-owing and the curing of cigarette tobacco. at Pusa. and . the remaind'er under 
the new expert. 

a From the proceedings it appears that the 'discussion in the Advisory Board 
was somewhat diffuse and ranged over a great deal of grolDld. This is not sur­
prising. At any rate, there is no lack of agreement that improvement in toballCO 

LlICAB Z 
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cultivation and in the returns to the grower would be of great economio benefit 
to the country, f()l1' tobacco is a crop which gives a high return for tbe labour 
expended on it, demands a good deal of labour and demands a high standard of 
cultivation. 

3. The earlier demi-official correspondence with various Directol'l of Agricul­
ture~ the material collected by Mr. Milne for his note on tobacco cultivation and 
the further replies now received, lead to thE' following conclusiona. Tobacco is 
cultivated in India for the following purposes :-

(1) cigarette manufacture ; 

(2) cigar manufacture; 

(3) export for the production of pipe tobacco; 

(4) the production of hookah tobacco; 

(5) the production of chewing tobacco for Indian consumption, and 

(6) the produotion of snuff. 

(1) In regard to cigarette tobaccos, very great progress hall already bCt'n 
made and the experimental work carried out at Pusa hIlS led to the production of 
improved types of cigarette tobacco suitable to Indian conditiona, whilst the 
problem of flue-curing has bcen worked out. In several provinces and States also 
very reel progress has been ma«fu with the growing of superior grades of tobacco 
for cigarette manufacture and marketing and in the requillite commercial organisa­
tion for curillg. It may fairly be said that this section of the work is developing 
satisfactorily. 

(2) Cigars.-The scheme before us deals essentially with cigar tobacco and 
it must be recognised that the improvement of tobacco growing and curing for 
the production of cigars must be dealt with on quite different lines to the production 
of tobacco for other purposes. It is impossible to divorce the growing and curing 
side of the problem. There is an established' C'igar industry which mret.s hoth the 
local demand and an export trade. The potential returns to the grower are large. 

(3) Pipe tobaccos.-The consumption in India of pipe tobacco of the 
European type is relatively small. The existence bf Imperial preference amount­
ing to s. 216 per lb. on imports into GrE'at Britain should foster the trade but 
'temporarily there seems to be an oversupply of Empire pipe tobaccos of medium 
quality. In any case, the tobacco breeding work done at Pu!!a has resulted in 
suitable types for this purpose bccoming available, so that the fundamental material 
is ready for agricultural departments who wisb to take the matter further . 

• 
(4) Hookah tobacco.-This probably represents th(' largeRt outlay fllr the 

Indian tobacco crop. The agricultural problems are mainly tho!!C relatin~ to yield 
rather tban quality. The possibility of improved methods of curing has been 
indicated in the Punjah subsidiary scheme and is a point for C'onsideration when 
the main scbeme goes. through. 

(5) and (6) Snuff and chewing tl)bacco.-The last remark applies to the 
point raised by Madras. 'toiz., the quality of chewing tohacco and !!nuff. It !!Cerns 
not unlikely that if the general principles ot' !"uecessfnl corin!/;. which have been 
worked out in other parts of the world, '\\"ere adaptl'd to Inclian I'Onditions that im­
provement berE' would be forthcoming. 

4. The scheme put fo~ard by Bengal has the definite !!npport of several 
other of the principal tobacco-growing provinces, especially ot' Madras and Bihar. 
It is essentially a scheme for work on cigars liut is capablo of a eertain amount 
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of development It is pow made very clear that the proposal is to develop work­
which baa already proved lIuccessful and _ to enable India to produce for itself 
the high class wrapper leaf at pl'el!ent imported from abroad. 

5. The cost of the scheme is about Rs. 23,000 per annum and the total cost 
including small Don-recurring expenditure about Rs. 1,20,164. If the Madras 
subsidiary scheme be added, the whole cost ,,"ould be Rs. 1,40,804 spread over 
five years. One criticism made in the Advisory Board at its last meeting has not 
yet been met, N., the propOtiBl to station the Expert at Calcutta. It is for eon­
sideration whether it would not be better to station him at BOrne such place as 
Rangpur, where he would be iu close con~t with the growing side. The ques­
tion of his being stationed at Pusa was discussed at the last meeting of the 
Advisory Board but, apart from the objection made by Dr. Keen, Pusa does DO~ 
scem to be the most suitable place for the work in progress there is essentially 
concerned with ciglU"ette tobaccos, whilst the railway communications of Pusa are 
far from good. 

• • • • • 
ENCL08URE VI. 

mrOBJ!ATION ON TOBACCO IKDt1S'1'B.Y IN TJIB PROVINCES. 

DE)U-O~FICUL LJ:1'l'F.1l TO THE Dm~CTOR9 OF AGRIct'IJrUR.E, BENGAL, BIHAR AND 

Om8SA AND BoHRAY, No. 1345IAGm., DATED THE 20TH JUNE 193L 

. 1 am asked to write a note on toOOl'CO with a short description of its history 
and present agricultural, terhnil!al and eronomic position, referring also to mar­
keting. Could you ht>lp me in this by giving me infonnation on the following 
POlDts :-

1. The main varieties of tObllCleO grown in your province stating whether 
they belong to NicotiaflG Tabacum or NieotiaflG ru'iCli and giving roughly areas 
of these grown and their uses, i.,., whether they are made into cigarettes, cigars 
(a) fillers, (b) wrnppers, snulf, etc. 

2. Kindly naml' the chief trllcts in which tobacco i~ grown in your province. 
Is it correct to say that these are for BengallBihar and OrissalBombaYlthe 
Rangpur tracts of HcngallBihar districts of BiharlGujrat tracts in Bombay. 

3. What are the dates of (II) sowing tobaeco seed, (b) transplanting seeding, 
and (c) harvesting the crop. 

~ Give a brief outline of the methods of curing leaf. 
6. Outturn -per acre of cured INn-cs. 

6. An indication of the importance of tLe bUMl'BB of making cigarettes, 
cigars, snuff, etc.; by filling up a statement showing-

Kind '!rroduota Quantity of manu- Approximate 
Situation of each tum out- faotured produce number of 

factory. cigarettes, oigan, tamed out per workera 
mWl, eto. annum. employed. 



and aJJj other informaUo.- of interest ftgarding these faetories. Also general 
muarks regarding the apptfl:'timate 1Wl000.t of eigal't'tWs, cigant, snulI, ete., made 
as cottage industrie&.. 

7. 1 han gilt upon and import tiguree of lobaC('O from .. Seaborne 'frada 
Accounts" but w\)\1fd be gilld. of aDY otber infonnatJOR which you may think of 
intere$l; wnich is not gi\'en In that publieatioD. 

8. A brief note on any points· of interest regarding marketing. 

9. General remarks on wbether the eultivator rE'guda tobacco 88 • very pay­
ing crop. 

,11). A brief Ilote flO wl)at you have done for the improvement of the tobaeoo 
trade in the province mentioning any successes you have had in introducing of 
breeding new varieties of tobnt'co, improving methods of cultivation, curing leaf, 
ere. Also kindly note on the prospects of developing the tobacco trade there. 

11. One or two photos to illustrate the article would be very acceptable. 

i would be furhter indl'bted if you could treat this matter as very urgent 
as 1 see that I am expected to I1l)v(' 111.is anit-le ready in early July. In tbe hurry 
of work with the Governing Body, the Oi1seeds Committee and the Advisory Board 
it has apparentl), b~lII ()verloelsftl. 'tYitl maDI apologies 'IMI troubling you. AU 
good wishes. 

DEMI-oFl'IClAL CIRCm.AR LE'l"n:a FOOM M8. D. MILNE, C.J.E., ACTING AGRICUL­

TURAL Ex,PERT, I:MPERIAL COUNCIL OJ' AoRlCULTUBAL ~RCH, '1'0 THE 

PIBECTOBS OJ!' INDllSTRIES, BoMBAY, BENeAL, MADRAS, BUlUU ABD BIHAR .&XD 
QBISSA, No. 1485IAGRI., DATED TH& 3RD JULY 1931. 

I aID asked to ,,·rite n note on tobacco with a short description (If ita hu.tory 
&ll,(\ pJ1esent agricuiturnJ" technical IIoDQ eeoDOlnW positiOIl referring also to lDar­
keting. Could YQU, help' me in thi& by giving me-

(1) Aft indication of the IJ)Jportanl!c? of the bU!'itlesS of making cig8l'et~, 
cigars, snuff, ete., in :ruur pl'Ovinee by tilling up the following statement :-

(a) name and situation of each factory, 
(bf whether thP. factory is power-driven or not, 

(c) kind of products turned out, i.e.l cigarettes, cigars, snuff, etc. 
'Cd} quantitY of manufactured produee turned out per annum; also ap­

proximate ",eight, 
(e) approximate numbet· of workers emploYLd, 
(f) any othPr information of mterl'st regarding these factories. 

(2) General remru:lts regaraing the approximate lIJ'IIount of cigarettes, cig8l"ll, 
~lUuff, etc" made as cottage industry. 

(3) Any information as to whether ·there 'hllS Ll"en an increase in the amount 
of cigarettes" cigars, snu.tr,. etc"" 1Jl4d'e in your province in the past 10 :rears. 

(4} Any information of ill~ regarding wht,fh('f thfl tobaceo teaf used is 
desi or foreign or a mixture. 

(5) Any points-or interest Yegarding Inarketing of the produce. 

I am asked to send in this note Vl'ry urgently and would therefore be very 
grateful if you eould tend RIC any infortnation available as early as possible. 

With many IIpologies for troubli.ng. yo~_ 
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DBK1-0J'lI'1C1AL LE'ITIIa I'l10. M ... G. S. HUDEB8OlI, DIB&C'lOB OJ' AomCllI1ft1U, 
.fuH.&B AND ORIslU, TO lb. D. lhLNB, C~E., Aomcu.TVBAL EXPP1'~ IJIl'UtAL 
COUNCIL OF AaruOUI4'URAL ItE8iUUCB, SUll .... Ncr. ti681, DIiIBD I'..-a .... 'l'IB 
26TH J un 1931. 

Reference your letter dated Ule 20th June regarding Tobaeco. I may state 
generally that this proviIice is. dependent on Pusa for the work of Botanical im­
provement on Tobacco.. Dr; Shaw has reeently taken up research work on 
Cigarette Tobacco and the information supplled by Pusa will refer to this ~ 
vince. There are two main blocks of Toblll'co cultivation in this Province. The one of 
outstanding importance is in Muzaffarpur and Darbhanga districts, where there is a 
compact block of 70,000 acres. The second large area is in Purnea district, where 
there is about 46,000 Ael'f'S. This is closely conRceted with the tobacco area in 
North-West Bengal, the centre of which cultivation is at Rangpur in BengaL 
The information .. riven to you by the Bengal Department regarding area ",iU apply 
actually in all resp~ts to this Purnea tract. It is simply an outlying part of 
Rangpur area and the produce is brought up by Bengalis. 

In the Tirhut Division the variety is Nicoliafla Tabacu.. It is very largely 
bought up by merehants from Caicuttu. and sometimes by merchants f1'9lill &mbay 
side. It is used' for Hooka, Been Rnd the poorer quality for snuff. 

The dates !if sowing tohacco seed vary to a certain extent with the monsoon. 
September is said to be the general month for sowing seed. Transplanting is 
done in Ootober and November depending considerably on the mOllllClOll condi­
tions. The harvesting takes place about March-April. 

The leaves are tied in hands. They are fermented in heaps OD tlle ground 
for varying periods according to purposes required and they are then well 
dried. The outturn per acre of cured leaves may run up to 15 maunds per acre. 

'I"he Imperial Tobaceo Company have got large factories at Dalsingsarai 
in Tirhut and at llonghyr, south of the river. They use large quantities of 
imported tobacco to produce a wide range of different quality cigarettes. You 
might Rpply to them direct for detailed iDformation. 

The Muzaffarpur-Darbhanga (Tirhut) area is largely in the hands of the 
cultivl\ting easte known as Kacries. They speeialise ia tobllCCCt cultivation and 
their technique is espeeJally good. I have not seen tobacco cultivation in any 
part of India so well cultivated as is done by these Kames. The plants are 
gone over individuany (Ill RXillary shoots and adventitious leaves are carefully 
nipped off. The Kaeries grow tobacco without irrigation and the lNHl' is very 
carefully eultivated and a very good tilth is prepared. All eultivation is done 
by band. Very heavy manuring is resorted to and" seeth", i.e.,. refuSj! from 
indigo vats is very highly valued. A hundred lond' of seeth per acre on suit­
able bigh tobacco land will caURe that land to be valucd at a sum round about 
Rs. 100 pel acre as. rent for a single season for tobacco. 

Tobacco is considered as a spl'Cialised crop and generally is confined to 
K aeri eultivators and so its extension· is 1II1likely to any large extent as the 
cnpital involved in. theeultivation is too large for the onlinary eultivator. 

The work ot: thiS' Dt-partmeut in addition to introducing the results of :re­
IIe801'Cb. at Pusa consist up to date in manurial and cultural experiments. It ia 
hoped to be able to produce tobacco economically by using bullock labour in 
cultivation instead of doing only by hand. 

I ~t ]! have nit I'btltogr&plts, but'Uuj):e is a large collection available at 
Puaa. 



N:oTJ:.QN TOIUCOO BY. M.t! •. K~JiI IbM.,. ARSJI:lTAXT IIf CRARGK OJ' 'IRK axPKRl­
. • . .Jo£ENT ·AT . .!I'HE: ,BOT.lN'ICAL.· SECTION, Pou, BJ:OKlVI'D WITH DB. KuN'1 

., ,Dl!lllI-oFFIClALILErTim No. 4882, DATED' TUB 30TH ,JVD 193L 

It seems to be a fact that toblll'co wall mh'Oduced into India by the Por­
tugi~ese; in: tlu~daY8 of t11~ir ndvimtnl'ous COl'eel', as a worthy present to the 
G,and Mogul. C~urt of India ~ the year 1605 A.. D. li:ver since ita introduction 
it has :been gaining p~pularity till the present day. India is the second largest 
tobacco gro\"ing countrv in thi> world. The l'elntive importance of the province. 
4t the P~o(h~ction of .the crop is giwn in the table below :-

.Area tinder· crop", acres for 1929-30. 

. 'Madras 257,000 

Bombay (inelulling Rind) 161,000 
.i 

,Bengal •• 295,000 

,IUnite<J ,Provinces • '. 101,000 

• .Punjab' ' .• 6Y,UOO 

117,UOO 

~ihar,and . Orissl1 142,000 

Ventrnl ProVlnces 114,000 

Assam .. ' 10,000 

,North-West Frontier Province •• 10,000 

J)elhL ... 1,000 

.Mysore , 22,000 

Baroda 46,000 

Hyderabad 81,000 

, There are two principal species of tobaooo cultivated in India, t1iz., NicolitmG 
tabacum,L. and Nicotillna rlt8tica, L. Thc former is the common pink-flowered 
tobacco of India, being ,grown all over the country. It il apparently th4! cbief 
species cultivated in the Peninsula and fonns the,most important source of the 
tobacco,'of' ,coJllmcrce~'1'liE\ latter, viz., the yellow-flowered tobacco' it widely 
cUltivated in Eastern Bengal, ASRam, the Uuited Provinces, the Punjab and al80 
in Kashmir. This species is hardier, requires a shorter time to come to· maturity. 
Therefore" it 'suits 'vcry well in the damper soils of inundated areal of Bengal 
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Bnd a!do in the Punjab and till! t:uiled Pro\'IIICe<i where' the crop';s generally 
gTOwn Ill! a. laI.P cold weather or early spring crop, It is also said to· give a 
higher yield than N. 'obac't7rI Ill! the IcaveH 1I1'C "Talked and thAt these 'are not 
sepa.rated from the £temli. In the IIgri(.'Ultural IItHti"tics the two· species are· not 
clasaiHed se{,arately. 

!t'rom the lig.lI'I'>' of ''::ullie 1 it j. cll.ar thui. Ior.al:CQ j,; olle of tM ruOll~ valu­
able crop>! grown in India, the t'tItimHtcd 8Cl"CUg'e being aoout one Illillion acrea 
.and the annual vlllue ot the crop bcin~ placerl at 8huut ten to."tifteen crore; of 
rupees. 

In spite of the large production of tobacco. in India, this country does 
not take a propol1ionate share of lhe internatioual export trw, in tobacco. The 
leaf produced in Indit' is generally of a coarse beavy type with a dark colour 
and strong flavour; lIS SUI'II, it suits the local market and the bulk of the crop 
is oonsumed in the country. 

Previous attpmrts to improve the quality Ilf ludian leaf tobacco for pxport 
purp<>ses have not met with milch suoc-ess. In 1874 experiments were carried 
out at Pusa. on. a oommereial scale with many foreign varieties of tobacco., In 
1887 curing exppriment9 ,,'pre tried at Nadiad, aud in 1891 work was done in 
Madras where a professional tobacco curer was engaged by, the , Madras, Gov­
ernment. Another attempt was made in Bihar at Dalsingsarai. None of' the~e 
early efforts were suec:essful. 

In recent years thp principal feature of the leaC tobacct} trade has been 
the large and still inerel\lling 11emand for tile cigarette type of tobacco:' The 
most important qualities in a· good cigarette tobacco are a light yellow· colour, 
a mild flavour, good burning qualities and a eertain plasticity' in the· cut tobacco. 
Colour is perhapR the mflst impol'tant factor, since flavour i;;, 'generally, closely 
related tI. it. A light yellow or "bright" tobacco may possess a flavour which 
makes it Buitable for use as a eigarette tobaeeo but a dark leaf is practically always 
a strong and coarse flavoured SDloke, suitable for pipe and bins but useless' for 
I'igarettes. Burning quruitiPff are next in importance and a cigarette tobaecQ, must 
bum easily sod not give a hot SDloke. Elasticity.depends largely on the capacity 
of the cut tobacco to retain a certain amount of, moisture ; without this property 
the tobacco in a cigarette will dry to powder and faU out, leaving an. empt,: paper 
rylinder. 

In order to prodllce such a high'grade tobacou in Indi~ by (a) Rack-cuting, 
(b) F1ue-curing, and (0) Hybridization has been. the subject ofexperiment~ :at 
Pusa. for the last 5 or 6 years. ... . ,. 

(a) Rack-curiflg.-The raek-curing in Bihar gave a light brown leaf' which 
was by no means of tlie quality which is required for a good' cigarette tobaceo: .. • 

(b) Flue-curing.-The rese&1'Ches at Pusa have shown that a cigarette tob_co 
of quality superior to any produced in India heretofore ean be obtained by·flue:. 
.. nring in a spt'ciruly constructed bam. Samples of tlIf' leaf cured at Pusa We1'8 

sent to experts in England for valuation. TheY' gave it lIE their opinion that the 
samples were tbe best they had seen so fnr of Indian growth, anlt that they 
resembled the eurre8ponding American type. (For details- please SPti AgricultnraI 
Research Institute, Pus., BnDet.in NQ. 18'7;.' But the marketing· of flue-cured 
tob~o in India is 1mbjeef to a limitatinn which pprba}ls' does- not exist in the 
case of any other agrieultnraI produP.t. After eming' the tob8ccomust be' passed 
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. th~ugh redrying DUIC~il.les in order that it may contain 8 definite percentage of 
moisture. These mal'hineli are large and upensive and only few exist ill lAdia; 
the IOle mlU'ket for flue-cured tobl'.coo, therefore, is with the commercial org8lJ.i8a.. 
tion wbich maintfliJJli such ItI8chinel! ill India. l'he first rell1llt of the developm~ 
of this branch of tobacco trade would be the replacelUent, in Jiart, of imports of 
foreign leaf, chiefly from the Umted t)tates of America, by the 1ndian grown 
product. KurplllS production beyond the demand of the Indian market would be 
available for export to the United Kingdom ... bere the preferential tariJf on Em.­
pire tohnoo08 accorde a fnvourRhle position to· all leaf grown witbin the HnUBIl 
Empire. 

As a result flY. the TeSclln'lIeS at PUMa several Itundred tlue-euring ba.rn6 have 
been erected in Bihar, Urlitl'4\ Provinces 'and Madras. More recently the general 
trade depreS;;ions bve set back this trade to an eoormous extent. 

(c) Hybridizatiofl.-One of tho best cigarette tobaccos grown in the United 
States of America is that known as Adcock. This variety grows &l\d curcI well 
in America and fonns the bmus of Bome of the most popular brands of 
" Virginian" cigarettes in the world. l.'his wall introduced into India on a large 
.scale by a commercial organi11ation'. . 

Adcock though a lea~ of quality,' is comparatively delicate and low yielder 
than an indigenous type. Hl'nce tt appcared advantageous to seareh for a type 
whiCh would comhine the curing qualities of Adcock with the hardiness yielding 
llOwer and quicl~ growth of an indjgeno\\S typc, Keeping this in vicw a oroM 
twas made iwtween Adcock and p~ Type 28. A's R rseult to this about 10 pro­
missing hybrids hreeding pure within. narrow limits like thll originaJ parcnts have 
.be~ Pfodllced. (Stndifwin 'J'llbaccos, N9. 6, in prellB). TlI.e work of testing th. 
,uality of the lea! pf each of . the newly produced hybrids ja still in progress . 

. 
In .ddition to this the studies ot the various types cultivatec} in the country 

were earried out (Memo. Dept. Agri,. Bot. Ser. Vol. Ill, NOlI. land 2). 

lrl91:eover, iIII Oirdl'l' to suit the local tra~ demands seeds of the indigenous 
type 28 .of ]/. tabatlWfl .Bnd typ~ 18 ~r N •. rus!ica. have been extensivelY distributed. 

WDrk Oil f'obacco in places other' ,7Ia,. PUsII.-The acclimatization of exotic 
cigar Rnd ci:rarette tnhacco and fhl' improvement of the local races by selection an 
in progress at BUl'jrbat in Bl'n~nl, Thc cigu.r varieties imported from Sumatra 
pnd Manila and grown on the farm llave IIhowD. that cheroot tobacco of quite high 
quality can be produl'eil in Bl'ngal. Thc' departmentlll selectiott Mofihari ... hich 
has acquired the reputation of heiDg the best Hooktt tobacco in the province, ia 
jIlOW being ::rOl\"Il ill tracts \\' bien lmve not hithl'rto grow" tobacco on large seale. 
The superiority ilf Motihari .!)\'I!J'.the local varieties is Tecognised in Assam too, 
and its cultivation is gaining ground. The other varieties under trial in this pro­
,"nce are th~ Jtall~. BlIeflgt and PIlSa Type 28, The last mentioned ....nety 
bJ.S proved. definite 8U6'rl'1III in ;Nonb J3ihar, Illlil • &Cherne for clistribution fJt aeed 
till 8 ill.l'gt'r sCl8le is under fl(/nsideratwJl. Among the eigar varieti. r.ollecte.l at 
Sa-aing in BUl1T18, PeBQl-l)1vania. promisea to prot'ethe ~OBt "niteble for general 
cultivation. . It prOOtll'eS a good "rapper tobNooo, when coarser grown, it has a 
Havoursuitable for filling. 'Gan4iu No. ·6has.altablished itself ill the Upper 
Gnjrat districts of ·Bombat. q'h!! high prices realiaecl for the liI26-21 erop baa 
given' a great impetllllto -tho clll!ivation of Virginian variety.' (Adcock) in the 
GunturDistriet of MNiraIJ, and.\llf! ~ un~J"it·ill JIOW estimated_ 25,000 jI('re& 
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S1tJtermm' ,bowing /Wea under Tobacco in Indian State. dM.g, t •• year. 1928-29 
and 1929-30, received with Dr. Meek', demi-officiaL Zetter,No. 5796, dated Ih. 
30th June 1931. 

States. 1928·29. 1929-30. 

Acree. Aprea. 

Hyderabad .. .. .. .. .. . . 103,284 (a) 80,680 

MJlOre .. .. .. .. .. . . 27,593 23,692 

,Baroda . . .. " .. .. .. 38,172 44,925 

Gwalior .. .. .. .. . . ., 5,300 8.464 

Kashmir .. . . .. . . .. .. 4.366 (b) 

M~aeStates " . .. .. , ' 
.. 104 10~, 

Bombay States .. .. .. .. .. 489 (e) 192' 

United ProvinceB States . . .. .. .. 3,752 4,11$, 
" 

Punjab States .. .. .. .. .. 698 ,848 

Punjab Agenoy States .. .. .. . . 6,060 '7,988 

Central In~State8 .. .. .. .. . . 8,500 9.846 

RajputaDa States ~. .. .. .. . . 10.875 15,931 

. 
Total .. 209.193 (e) 196.783 

(/I) Forecast figure and therefore Bubject to revision. (b) Not yet available. (e)' In· 
complete. 

DBMl~FFIOUL .. LETTEB I'ROM MB. A; McKERRAL, DIREaroB OJ' AGRICULTUBB, 

BURMA, TO MB. D. MILNE, AGRICULTURAL EXPERT, IMPERIAL COUNCIL'OIl' AGRl­
ctn.TURAL RESEARCH, SIlrlLA, No. 5483IIA-I0IPT.IXIV, DATED 'l'HlS ,30TH 
JUNE 1931. 

Reference your D. O. letter of 19th June 1931, asking for information. in 
regard to the tobaeeo Clrop~ 1 shall try to tlnswer your' queries' 'shortly., 

(1) Regarding varieties the Agricultural Department iri past years dis­
tributed large quantities of Virginian aild Havana seed but, it is 
impoS'1ible to state, the areas under eacli kind. Most of the tobaoeo 
noW' grown in Burma is deriyod from this distributed seed.' There 
ia one factory for, making eigarettElS in Rangoon; Burmese oherootB 
are mado in many, pillcesas ,a cotWgl' indust17" The~ ia 110 j;rade 

LIIOABSA' 
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for fillcrs '110 far 88 I know. Tobacco 88 snuff is not uSlld by the 
Burmese people. The statement regarding varietiel is correct. 

(2) The ~ain. tobacco growing. tract is along the river Irrawaddy on land 
which 18 submerged durmg the rains. There is no inland cultiva­
tion suC'h as one sees in Bihar. 

(3) Tobacco. seed is SOlin, in Septembbl' and October and transplanting is 
donc In Deoomber and January. Harvcsting of the crop ill in Apnl 
and :May. 

(4) There arc three systems of curing producing three types of tobacco 
as follows :-

(a) Da-Z;"hse-cbopped or shredded' tobacco used mainly for pipe­
smoking. 

(b) Kat-hse--which is used with chopped tobacco for the making of 
Burmese cheroots. . 

(e) E-hse--which is used for making the exported Burmese cheroot. 

In milking Da-Zi-hse, the tobacco is Slhiredde<l with a knife as it is brought 10 

from the field and dried in the sun for two or three days in heaps, which are 
moistened from time to time and then packed tigbtly in wicker baskets. 

In milking Kat-IIBe latticed squares of split bamboo are laid on the ground in 
the sun and ,tobacco leaves are spread on them. A second bamboo square is then 
put on tibe top of the leaves. The tobacco is left like this for three or four days 

. until the mid-rib is dried wheh the leaves are collected and placed one on top of 
the other. 

In making E-hs/I tlJe]eaves are threaded through the bottom of their mid-nbl 
on to & thin strip of bamhoo on which tMy are hlmg' up in a shed. Thia is .hade 
curing and gives the besl; type of tobacco. 

(5) Outturn prr acre of cured leaves varies from 400 to 1,000 lbs. per acre. 

(6) I regret tltat I cRnnot give the exact information under this head. There 
is one cigarette factory in RaDgoon ILDd there are large numberil of .. cheroot fa,c.. 
tories" so called all over the country. In the latter no machinery is used, hand 
rolling only being resorted to. 

(7) Thc total area undcr tobacco in Burma is about 100,000 acres the export 
being largely to the Straits and China. The export is about Rupees 20 lakha in 
value. but ,the inlpoll't of raw tobacco is more than double this amount. The im­
ports are mainly from Bengal and Madras. 

• (8) There is notlnng particular about the method of marketing. The large 
buyers in Rangoon send np brokers who wonld do the buying on the spot from 
the actual cultivatOrs or from locul brokers as in the case of other crops. 

(9) Tobaooo is not regarded in Burma as 8 very paying crop eepecially 
at preseilt prices. Tl!~e hve fallen by half during the lut year. 

(10) As explained above most of tobacco now grown in Burma is derived 
from exotic varieties introduced by the Agricultural Department. . There is a Small 
farm of ten acres run as an annex to the Central Farm at Allanmyo whicJi dea11l 
with tobacco problems. We are testing varieties of tobacco and working ~ut 
metlwds of curing with a view to the improvement of the cheroot and to getting 
a type of tobacco suitable for ~garette making. 
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(11) I regret that I have DO photographs in the office ht I shall ask Odell 
if he has had any. His address is-F. D. Odcll, Deputy Director of Agriculture, 
West Central Circle, M~"'We, Burma and it would probahly" save time if you also 
write . to him direct. 

NOTE IIECEIVED rOOK TlIE A.SSIST.uno DIBECl'OB or AGRICULTUBE, BENGAL, RA)(l(A, 
DA.CCA, WlTK HIS. DElO-OFJ'IClAL LET'l'EB No. 10946, DA.TED TJDI: 7TH JULY 
1931. 

L The main varieties of Tobacco grown in the Province are :­
N. Taba.eum U Bhcngi" and U Naokhol" and U Hingli " • 

. N. Rustil'a U Be]lIit" or "Motihari". 

The finer qualities of Bll(mgi are shipped to Burma. Some of this is used 
for the ordinary Burma cheroot but most of it is used for the Burmese "torch". 

Poorer qualities of Bhengl are purchased by cigarette manufacturers. 

Naokhol has a market in the Maldives. 

Hing" grown in. Central. Bengal and is chiefly eonsumed as snu1f. 
Motihari is mainly used for hookah tobacco and a certain quantity is used for 

snuD'. 
The types introduced hy this Department are-Sumatra wrapper tobacco and 

Bunnese Havana, Manilla and Pcnsylvania filler tobaccos. 
The area under these in the present year will be-500 acres. 
Of the 200,000 acres under tobacco in Bengal 1.50,000 are under N. tabaeum. 

The cultivation of N. nlStica has been largely extended throughout the Presideney 
by Departmental propaganda persuading cultivators to grow sufticient for their 
own use. 

2. The main tract is in the Districts of Jalpaiguri and Rangpur and the 
Coach Behar State. 

The Hingli tract which is of lesser importance lies in the Murshidabad, Nadia 
and Jessore districts in Central Bengal. 

3. (a) Augnst-September. 

(b) Ortobel'-Dccember. 

(r.) Mllreh-:-April. 

4. Who]e plants are cut not individual leaves-when the dew has ·cJried 011 
Tn the morning. Thc~c I\~ If'ft to dry in the sun for one to two hourS and 
then carried to the drying shed "'hicb mayor may not be a special erection.. : .As 
a rule caftle shed and outhouses serve as a drying shed. The plants are slung 
on bamboos, head downwards, a foot or so apart. The process talies about three 
weeks. The leaves are then stripped from the main stalk and p1aeed flat in heaps 
stem inwards to fennent. The heaps are closely watched to prevent over heating 
heing turned periodil!lllly. Fermentation takes about two months. The heaps are 
tJo.en opened Ollt Rnd the leaf made into U bands" each • band" eontaining 20 to 3U 
(('aves of the same SIZe, as far as possible. 

The tobacco is either sold in this lrtate or kept in heaps to mature. 

5. 9-12 maunas of cured leaf. 
6. It is not JIO!'Slole to give dcfinite figu1'f'8 without investiption. 
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,. . I Ii. dlmber ot!actori~ ~ in existence, some yean Ig'), but were· emded 
out by the powerful combine..· 

. H.ecently, with the SWlldesbi movement, several companies have been pro­
moted but it is very diJfieult to obtain information as to their activities. 

7. }Yom tobacco jounlals it 1q>pea1T that the exports of tobaeee from lndia 
ere much less during the CUlTI'nt few:. Tbis may he. due to the general trade 
depression but it is 811'0 due to the· fact UNIt IlOnsumption of cigarettp.8 baa fallen 
bJ.' indiA. A considerable quantitY' of IndFan tobacco returned manufactured into 
cigarettes. Another l'Il8Son may be, that Colonial growers objected to Indian 
tobacco being blended with· their prod1lct and markoted.... Empire II tobacco, 
thereby lowering the: quality. 

8. Burma is the main consumer of Bengal· tobacco. Burmese or Magh mer­
chants. purchase in the Rangpur trllct through" dalall!", seldom direct. The 
• .Dalals '".prO'ridef fhe gooOWI'I al'COrnmodatioft aud purchase 011 commission. They 
are also respomiible for the sorting and grading and providing the labour. Alan)' 
of the "Dallll!!'" thtllnqclves pultivate tobacoo. Unlike jute, the marketing of to­
bacco is comparatively free from middlemen. 

9. Tobacco is undoubtedly II paying crop in the Rangpur tracL At present 
prices it is not rcmuuerativp but with Burmese paying Rs. 15 to Rs. 20 per maand 
it 'c!ertainIy is. . 

• The fion whiefi is purc,hasing the cigar tohaccos introduced by Department 
pa:y~ , 

A gr~e &.·40 per maund • 

. R gi'ade: 'Bs. 23 per 'maUnd. ' 

d grade RI:i. 15 per maund. 

D grade R.'1. S per mauneL 

8$ aglri1isf thepresprrt !tate fot OOlIDtry tobacco of Re. 10. 
The average mte they paid last year ,was Re, 22 per maund, but thil year'1 

taks'are probably higher M cultiV'8tors have begun to realise that eare in handling 
• pays. 

Ono of the difficulties as ~ds quality jute is the low premium offered by 
the trade for quality, 8 /.I.nnall or leSs between marks, and this department im­
pressed upon the company purch&'!ing tobacco the necessity of paying adequately 
for quality. 

: ,10: 'T~isr Deparlment oppned a farm in the Rangpur Tobacco Tract in 111111. 

1'helines 'bf 1'eSell.l'ch were-

(~) lmp:rovl'ment of loc!ll tobaccos by selection. 

, (bf InvostigatioB into the possibilities of introdueing­

(i) Exotic ·eigar toblll'eO 

(ii) Virginia tobaP.co 

(iii) Turkish tobllcco 

(c)'Manuria; ilild cultivation-

(a) Selected races of Bheflgi, Motihari a~d Naokhof are now growu 
, throughout t~' fobaeeo' ttact. 
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~ (b)'1iJ SUJiIJ\trB·· W1'Ilpper~:b!af has ·tiroVed~ 'MYsueeesBfw,· th'~'froabtJ 
being very high' ind.ec.'Il. l'ilIer tObaeeos :were': mOre di.1Jicu1t as 
owing tn the light soil tru-re was a lack of· body and aroma 
a1thougll the burning qualitillll were good. . B1ll'II1eso Havana, 
PlllICylvanin lind llanilla are now being grewnon 'heavier soil and 
havo proved successful. . 

(ii) The productiu~ of Virginia tobaoeo-;.-Whif.e Burley being .the most 
lIu00Cfll!1u1-w8s 'Continued up to 1915, .excellent qulity being pro­

duced by flue-curing. The prices received; for th6 leaf, there 
being no export at the time, were not commenaurate with the cost 

.and the work was closed down until 1920 .. Since then .excellent. 
samples have been obtained but the'questi~n' of the ~nomicvaJue' 
of producing HUl'-cured Virgiw.a tobacco in Bengal has still to be 
decided. 

(iii) Turkish tobDCeQ~ did not tonintain their fllivour in Bengal. 

(c)' Green mannrin~ has bet'n introduced on"an eitensive seiJ.Je thrOugb the 
Department.:' 

1'he use of' ferthscl'S ~ extendiDg. 

LE'1"1'I!:R J'ROlf P. B~ ADv.1NTj"EsQ:; DmECTOR' 0 .. INDUSTRIES,. BolmAY, 'to THt ·SE'lJ.' , 

RE'l'ARY, IlIPEHlIAL COUNC~L 01' AGRlCUL'l'tJJlA.L RESEARClI, SIlIl.A, S. w..", 
No.' I: B. 15014238, DA.'l'EJl THE 8TH JLi·I' 1931: ' . . . .., 

With releJ'e~e~ to your Circular D. :0; No. 1485IAgri.,; dated the 3rd Jidy : 
1931 Rnd the infoRnation. asked. for therein J. have to reply fill seria",. ~ fol­
lows :-

(1) 4/1) S. Mal'S 1;, l~o., Santa Cruz, Rombay Island. 

KlLedival Tobacl'o Co., Andheri, Bombay Island. 

D. Maeropolo' & Co., Rombai. 

Asian Tobacco Co., Andheri,. Bombay Island. 

Crown Tobacco, Co., Ra~dra( Bombay Island. 

Fireband 'Tobacco' Co:, Andheri, Bombay' Island. , . . 
Upper Smd Cigarette Mfg. Co., Sukkur, Sind. 

(b) FlJI!tc)l'ias "'ork only jllirt of thei~ machinery with power, the 
tig&rct~~ b!!ing" ~ostly.ma!ll1f~ctured ~by hand. 

(c) Ci,gatettes.-There arl': small factol'il'S making snuff bu~ no reliable. 
, information is available. : ,! . 

(d) 11,30,000 tignrcttes wtigbing approximately 27,000 lbs .. 

(eJ 370 workmen. . 

t f) Out of the Sl'Vf'n cign~tte fl\Ctmil!~ only two factories havc' automatic 
cigarette making and printing machines. The rest of the factories 

,have only tobaeeo cutting mal"hinl'S. AU the other work is done 
by hand. 

(2) Figures not availablt'. 

(3) There'were only three cigarette factories until 1928. Sinee tIlen' these 
have 1ieen. increased· to seven on a~unt of the present Swadesbl~ 
movement. 
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. (4) Out of the seven factories, two cigarette factories import a lIDaIl 
quantity of 'furkish aud Virginia (Carolina) tobacco for the wanu· 
fact,ure of special elas!! of cigarettes as well 88 for blending purposes. 
The rest of the eigarette factories utilise mostly the Guntur quality 
of Indian (Virginia) tobacco using also small quantities of Gujarat 
and Nipam tobnceo for cheap quality blending. 

(5) Cigarettes 'are sold to local dealers eithcr wholesale or retailed to petty 
d(·s.lers. l:igarettes are consumcd ill the Presidency and 0Il10 sent to 
ditIerent parts of India. 

Statement showing information regarding Bidi, Bnu/! establiBhmentB in 'h' Bombay 
l'residency. 

No. of Bidi and snull Average number 
Approximate 

quantity of bidi or Tobaooo IlI8d 
establishment as oottage of persona snulf turned out whether indigenous 

industry. employed daily. per annum in or foreign. 
rnaunds. 

Bidis .. .. 389 13,377 213,.247 Indigenous. 

Snulf .. .. 9 56 4,073 Ditto. 

The output of Bidis and Bnuff on tho whole show an increase in consumption. 

Statement showing Bid. and Snul! elltabliBhmlmt. in th, Bombay PreBidency. 

No. of Bidi Average No. of Approximate Whether tobaooo 
andSnull persona em· quantity of Bidi ,used is 

Esta.blish· ployed daily. and Snull indigenous • Bernarb. 
ments. Cottage turned or foreign. 

industry. out per annum 
inmaunds. 

609 (Bidi) .. 13,359 41,484 Indigenous .. The output of 
Bidi and Bnuff 
show an inC1M18 
of oonsumption. 

7(Sn~lI) •• 250 4,781 Do. .. 
N~ RECEIVED FROM RAO BAH.\D[lR D. ~~NANDA RAO, B. So., Oli'PlOlATlNO 

DIRE(7.l'()R Oli' AGRICULTUIlE. MADRAS, WIT1I HIS DE1U-oli'J'1CIAL LE'l"1'EIl No. V,. 
1034-31, DATED THE 8TH JULY 1931. 

In the Madras Presideney. according to the Season and Crop Report 
for 1929·30, out of the area of crops cultivated (39,259,253 acres) tobacco 
occupied 256,703 acres, t.e., about 6.5 per ceDt. 
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2. The area of tobacco in various districts comprising the Presidency 
in 1929-30 is indicated below :-

Aerea. 

Guntur l,uu,tiOti 

Vu.agapatam 52,4411 
t.:oimbatore 33,4O'.d 

East Uodavari l2,1l2 

Madura ,10,669 

West-Godavari 6,545 

KistDa 5,88l 

Salem 4,M3 -

Kumool 4,~ 

Tridlinopol1 3,439 
Kamnad 2,81.3 

Ganjam 2,63'..s 

~eIlore 2,583 

BeIlarJ 2,544 

.North .Areot 2,234 

Anantapu 2,162 

South ~t I,T~ 

Tanjore 1,~ 

Sooth .Kana.ra 1,439 
Tinnevell, •• ~U 

Cuddapah •• 949 

ChiUoor 497 
Malabar 47 
Cbingleput •• 32 

The NilgUts 25 

2,56,703 

Nonnal yield in the ease of dry erop varies from 800 to 1,000 Ib. dry leaf per acre 
and up to I,5OO with irrigated erop. The main variety grown in the Presid'encJ is 
l'irolinfIG 1Gbocu_. Adcock and lI-hite burley n.rieties for Cigarette manufaeture 
are grown to snme UleDt onl:: in the Ountur uj,·triet. 

3. The importanfe of the crop in each distriet- of the Presidency is detailed 
below:-

The most important toba~ growin~ CC!1tn> in the Presidl'ney is Guntur dis­
triel Here the erop is gro1\"O dry and the leaf is in eonsequenee lighter and it 
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can J>e ul$ed for the mlillufatture of cignrettes and is m06tly exported to .fureign 
countries for that purpOSI'. The industry is largely controlled by the American 
leaf company. In a few places cigar tobacco ill grown and it fetches a premiwn. 
Tobacco .j., t6ultivated on' a commcreial scale in the lankalJ (deltaio islands) of the 
Kistn~ an4 i~ the black soil areas. There is considerable export trade to Burma, 
Dindigul 'and foreign countries. . 

T4e1}.J;JIis interested in the purchase' of leaf for cignr and cigarette manufao­
ture Ihake their own arrangl'l1lents with the ryots for the growing of the variety 
of toba!k:o!.they.requlIe. They do not like the Departmenl 1o .. iaau8 seeds far 
obviou~, .re8S9ns. They seem to fear that ryots would grow in the localities from 
which best results may not· be obtained. 

Vkagapatam'illstrict is 'the second largest producer of tobacco in the .Pre­
sidency. . A large· 'Ilortion is· consumerl . locally and in 'addition a, oolUuderable 
amoun.t, of, cheroot J~af come~ .int,o tho D~trict fro~. Godavari. and Ki.Bf,na districta 
and .l::l;yQ.el"abad State. 

lil the Godavnri district. prouuction I'xcectls local requirement. Ganjam 
district unports leaf from Nellore and' Guntur districts and Hyderabad State. 
In the case of Oodavari district the trade is mainly an export one to Bengal 
and Burma. Tobacco grown iII. the Zankl.ll! in the Gq4avari river. has the reputation 
of being the best. 

In the South Areot district tobae~o produced nt Sivapuri is famous for its 
aroma .an~ is in great demantl f(lr chewing purposes 'from all over the Presidency. 

There are SOTIl!> cigar fnetOrIC!; at Trichinopoly .. The raw material is obtained 
from DiIlliigul and from purts of S'Ill'm di~trillt. ,The latter is dark in colour 
and is. used for clil'root makinI!'. The fOpller is n little brighter in colour and 11 

_ very Is,rgely used sa fi1Jer~ for high class cigars. ll'or wrappers Java leavea are 
used. 

In thc Madura' district cigar toiJnl'llo ~s grown' in Dindigul taluk. Burning 
qualities are fairly good. Tbe leaves ILre used as fillers and bin<wl'I .. for wrap­
pel"ll themanufnctul'ers obtain ~eav.es from Java and Samatra. 

Excllpt for the tobacco grown in the lankalJ in the Godavari and Kistna riven 
which is used in making Burma type cheroot, the tobncco grown on the black aoils 
in the n~ghllourhood of Onntur which is used in the manufactnre of cigarettes and 
the tobneco gl'own .in the Dindigul taluk of Madura district which is used for 
making, Trichinopoly type cheroots, the bulk of the tobacco grown in the Pre­
sidency is fit only for the manufacture of local cheroots, snufi', bidis and for 
chewing. 

4. . The following extracts tp.kl'n from the reports on survey of cottage indu.-. 
tries willpe of some interest :-

(i) Kistna and West Godavari districts.-Tobacco grown in the lankaIJ 
of tli",se aistricts is considered to be of superior quality. Uis now 
exported in large qnantities to pther places. The pOSjlibilitiea of 
opening a cheroot 'faCtory here may be considered. 

(li) GUfitur district.-Bidi· manufacture is carricd on exclusively by 
Muhammadans in Guntur, Tenali, Vetapalam, and. Ammanabrolu. 
Tumuki leaves, used for rolling bidis are obtained from the Nimm's 
Dominions, ;KalahaQti,. Venkatagiri, etc., at Re. 15 or 110 per 1,000 
b~ndles. Tobacco required ,for bidis comes from Mysore to 
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lIadra.", Thrne varieties of tobaeeo at prices ranging from &. 4 
to Re. 13 • maund aeoordiug to quality are mixed together to form 
the bidi dust. 

This industry is earried on throughout the year and provides an excellent 
aubauiiary occupation 1111 the year round. It involves no outlay, nor does it 
demand any skill. There is a ''Bst forest area in the district and if fumuki leaves 
could be grown locally in those forests the trouble and the expense of getting the 
leaves from distant places could be saved to the workers and pave the way for the 
development of the industry. 

(iii) Kumool diBtricf.-Bidi manufacture is carried on in Owk and otber 
places adjoining forests. Tumuki leaves which abound in forests 
are sold in helUiloads by the wood-cutters. Tobacco is either loeally 
grown or obtained from Guntur. 

(iv) North Arco' disfricf.-A majority of the Muhammadan coolie popula­
tion find work in the manufacture of bidis more especially the 
~omen who observe purdah. The chief places of this industry in 
the district are Vellore, Ambur, Vaniyambadi, etc., besides many 
other important villages. The leaves are obtained from Cuddapab 
and Nagpur and occasionally from Punganur Zamindar forest but 
the quality of the leaves is very poor. AIl the quantity manufac­
tured in the town of Vellore, Vaniyambadi, Ambur and other places 
are exported to places like Dowringpet, Pondicherry, Madras, Bez.. 
wada and other big cities and towns. 

(v) Madura, Ramnoo, Trichinopoly and TitlfletJt"y disfricf8.-MtJdtwa dis­
lric' . ...;..Of t'he industries which are connected with the manufacture 
of agricultural products of the Madura district the most important 
is the making of the well known Dindigul cheroots. 

The tobacco l'I'IJuired f()1' the manufacture of cigars is obtained from the 
neighbourhood of Dindigul ton and especially from Vedasandur and Vadamadura 
firkas. It is said that peculiar saltish water of Dindigul and other parts of the 
Madura distriot is erpecially suited for the growth of tobacco used for cigar manu­
facture. In addition to Messrs. Spencer's cigar factory which employs the largest 
number of hands there are mllny other small factories as well as individualworll:­
men engaged in the manufacture of cheroots. Since the introduction of cheap 
bidis and cigarettes the industry bas received a sct bac'k. There ,are three varie­
'tiel of tobaooo of which one kind is chewed, the second is made into snutI and the 
third is used for smoking. The chief characteristic qualities of the smoking tobacco 
is ita ready ignition and retention of fire. This sort of tobacco is available in places 
where the soil and water contain. nitrous salta, ie., nitrates of potassium and 
sodium. Tobacco intended to be converted into cheroots is dipped for a night in 
pots of ft'rmented jaggery water to which some 'salts are added and is taken out 
the next morning and dried in shade, so that it might be soft enough for working. 
It is generally wrapped up in gnnnies and kept under press for a short time. 
When taken out for Dlaking cigarettes the ribs are removed from' the stalks 
and the leaves cut into pieilP~ and again dried in ~e and rolled up into balls 
from which pioop lifter pieee is used for wrapping the eigar. Country tobacco is 
m;ed for filling and wrappers of locally grown tobacco used for ordinary cheap 
cheroot and those imported from .TaVll and Sumatra and other places for wrap­
ping costlier and filler cheroots. After wrapping, chl'roots are put in moulds for 
shaping and pressed and cut to the requind length and measurement and thus made 
fit for use. Cigars wrappt'd up in foreign teav~ give ,a better appearance and 
Jlavour compared with thoo;e wrapped up in locally grown tobacco. Further, the 

LlICAn 2B 
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lea!es imported ~ m~ch lighter in weight than the Indian tobaccO and the duty 
which goes by weIght IS comparatively 1_ on those wrapped up in foreign leaf. 

'frichinopoly has heen famous for its cheroots and the faot that it was once 
a Cantonment had much to do with the development of this Industry. 

The next important centre whel'e tltis industry is carried on. on a large 110818 
is Woraiyur, and tEe cigars manufactured hl'n!' captured the foreign markets at 
·one time. 

The cause.'1 for the decline of this industry are (1) the beavy export duty 
on cheroots and (2) substitution of cheaper bidia and cigarettes. The former 
has adversely affeeted the foreign trade while the latter has stifted the trade within 
India. So long as the duty is not DlSde ad ~tllorem there seemII to be no hope for 
the indigenous tobacco competing with the foreign which is many times much lighter 
than. Indian tobneeo. Secondly witb the flooding of the country with the iodigeoOUl 
bidis and handy cigarettes which have become the fashion of the day the demand 
"for' the ugly looking cheroobl has decreased considerably and the industry is 
consequl'ntly declining and the workmen arp. not huving 1\8 much work a8 they used 
to bave formerly. An attempt was said to have been made at Trichlnopoly to 
grow tobacco of the Sumatra vllril'ty lint the leaf came to be possessed of the laDle 
thickness and weiglit as the indigellous leaf. An investigation by the Agricultural 
Department as to thl' possibility of producing tbe same kind of tobaeco on the 
Indian soil as tbat obtained from Sumatra and Java may be worth ita while. 
. Bid, Manufacttwe.-Tbe industry of bidi manufacture is carried 00 prae­
tically almost in all places in this group wbere there is a large Muhammadan 
population. This industry to a eertain extent bas given a set:back to the cheroot 
industry. This industry i~ I!arril'd' on eomparatively on • large &eale in the Tin· 
DeVelly district. It is also carried on in Palamcottah and Tinnevelly Town. 
So ··far as the workers are concerned thiB industry provides an 
excellent subsidiary occnpation for an the year roond and involves no outlay nor 
does it demand any skill. At present the indul!try suffers for want of mffieient 
supply of bidi leavel'l whicb are imported from distant places and if this could 
,be grown in forests adjoining this group of districts and a sufficient eupply made 
. available the indu~try lIiiJI have II betkr future and b-iVl' steady employment tq those 
.who observe purdab. 

(vi) Malabar, Bouth. Kaflara and Nilgir; distriets.-Manufaeture of bidia 
is one of the important cottage industries praetised in Malabar. Though tobacco 
and leaves wbicb are required for wrappers &rf' ·nllt· available witbin the district 
the industry is still ftnurisbiD~ on acoount of the large export trade it haa with 
Ceylon and otber places lind the cheap labonr procurable during tbe rainy season 
when preference is sbown to indoor work. The ebief centres of manufaoture are 
Calicut, Tiror. Palghat, Tellicherry, Ponnani, lianjeri, and Badagara though lOme 
more towns of less importa.YJ.ce have aleo fostered this industry. 

Leaf and tobllcco for :innnutacture Pore ()btained from outside the dil'triet. 
Palghat and CaIicut are the chief places where merchants stock tbem and sell to thf' 
retail traders. Bidi leaves are got from Cuddapah, Kurnnol, Hyderabad and 
'!iTagpur. Tobacco in finely broken pieces required for making bidis is mO'<Uy 
obtained from Neppan in the Belgaum flistrict of the Bombay Presidency and from 
Surat, Sanglij Gujarat lind M~re. Local tobacco is Dot used as it is Faid to be 
not suitable for the purpose. 

5. In bis report for 1929-30 tbe Director of Industries says :-
II There sc"ms to have beeD a slight inl'l't'8SC in tbe output of cigars during 

tbe ,\"l'IIr a's eompared with the previons year the demand for the 
high • p~ccd llrands' of mild quality especiaUy regi'stering an im-
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pro\·eml!nt. Thprr seems no doubt that the demand for such mild 
Blnoking cIgars is on the increase as compared with strong flavoured 
Jndian bluJded eigaJ'8 irrespectivt: cr the growth of the cigarette habIt. 
!\CW bnu.ds have Leen introduced to compete with the Duteh and 
MUllilla cigars imported into this country with which they compare 
more favourahly in quality and price." 

6. 1t is not posslh/e to furnish you with a li,;t of factories (working on. eitbel' 
IIDall or large llCalp) ('ngaged in the manufacture of cigars, cigarettes, cheroots, 
snutt and bidi. 

7. With regard to marketing of crop; no detail survey has been. made and 
in the absence of sUl'h infoniJahon it esnnot he exactly stated what the cbannelsara 
through which the produce passes from the primary producer before it reaches the 
ultimate consumer. 1t may be generally stated that the crop is disposed of by 
the ryot in one of the following ways by selling (i) to local merchants, (ii) at the 
nearest shandy and l iii) to a whole-sale merchant in the nearest town. 

8. The varietal and manurial experiments on exotic tobaccos condncted by 
tho Department are still nnder trial. No systematic attempt so far has been made 
to improve by selection the inmgenons varieties. 

9. Statement showing the sowing and harvesting period for tobacco in the 
several districts of tlIe Madras Presidency. 

District. Sowings or transplant- Harvest. 
ing. 

Ganjam } ................. 
Vizagapatam transplanted in. Scp. Jan.-Feb. 
East Godavari tember-October. 
West Godavari 
Kistna October. Jan.-Feb. 
Guntur •• Oct.-Dec. Feb.-Mar. 
Kurnool •• July. Jan.-Feb. 
Bellary .. ' .. July':"'Aug. Dec.--,Jan. 
Anantapur July-Oct. Oct.-Feb. 
Cuddapah Jan.-Feb. Mar ...... Apr. 
Nellore .. .. Nov.--,Jan. Mar.-May. 
SouthAreot Nov.-Feb: -May. 

Jun.--,July. Apr.October. 
Chittoor Dec.......Jan. Apr.-May: 
North Aroot Dec.--,Jan. Apr.-May. 
Salem .. Aug.-Sep. Jan.-Feb. 
Coimbatore July-Oot. Oct.-Feb. 
Trichin.opoly Oct.-Nov. Mar.-Apr. 
Tanjore Oct.-Nov. April. 
Madura Oct.-Nov. Dec.--,Jan. 

"February. 
Ramuad Aug.-oct., Jan.-Apr. 

Oct.-Jan., 
Tinnevelly Oct.--Jan. Jan.-Apr. 
South Kanara. Scp.-Nov. Fehruary. 

10. Cultivation and curing 0/ 'obacco.-The land chosen for tobaceo en1tiva­
tion is a light. loam with good drainage facility. Great stress is laid on the 
quality of the well ,,:at~r and ,. peeuliar brackish charaeter is specially desired. 

Seven or eight ploughings are given and the land is brought into fine tilUa. 
Application llf cattle- manure and sheep penning is usually followed. 
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'Seed' beds are merely parts of the field with little banks raised round the 
sideS' to retain the water. No attention is given to their situation as long as they 
are close to the well. The beds are never ('overed or sheltered and as such good 
many seedlings are lost either due to Bun or insect attack. The aeedlings are ready 
for transplanting when the leaves are 3-inch or 4-inch long. 

Previous to transplanting the land is ploughed up and ridgea and furrows are 
made twO! feet apart. Generally the planting on the ridges is very Cl088. 
Hoeing, weeding and watering is done as often as necessary. 

The plants are topped when they are two and a half to three feet high and 
a few days before the bud appears. Immediately after topping shoots or suckers 
appear in the axil of the leaves and around the head of the plant, but aucker­
in~ is done once only, about a fortnight after topping. 

The plants ripen in ninety to one hundred days and when a few spote have 
appeared on the lower leaves, the plants are cut oIT close to the ground. They 
are allowed to remain exposed to the night dew and in the morning arB gathered 
up and bulked into small circular heaps 2 feet high, the stalks outwards and the 
tips of leaves inwards. 

These heaps are covered with straw and are not opened till the third evening 
after the harvest. The plants aTe then spread on the ground for a ahort time, 
and then hung up on horizontal poles with the stalks pressed close to each other. 
The stalks of the plants are slightly loosened from each other every morning all 
along the, pole. The leaves are cured in fifteen to twentY'days from the time of 
hanging' up, the colour being rusty red, yellow and green; where the leaves have 
been too closely pressed together the colour is black. 

When the stems of the leaves have become thoroughly dry, although the stalks 
may still· be green, the plants are taken down and bulked in &quare heaps, the 
stalks being laid cross-wise over eat~h other in alternate rows. The heaps are two 
feet or more in height. The leaves are not Btripped from the BtalkS but bulked 
just as they are taken from the poles. This ia done in the early sowing when 
the leaves ,are Bupple. These bulks are opened and re-bulk"d every two or three 
days when, a blackish colour is produced,· the fermentation ia finished and the 
leaves arestrippcd off the atalk and ,tied up into bundles of 50 leaves weighing 
11 to 2 lb. each and baled. 

The net p~fit per acre is estimated to be between Re. 200 to 300. 

NOTE RECEIVED FRoM THE DIRECTOR Oli' AGRICULTURE, BoMBAY PBEBIDENCY, POOlU, 
WITH ,ms LE.T'l'EH No. 8987, DATED THB 24TH JULY 1931. (SOUTHERN DmSIO., 

DHARWAH.) 

Replies ,to particular questions are as under :-
(1) The main variety of tob"cco grown in my Division ia Kari-baglani 

(Nicotiana Tabacum), Shendi Surti (Nicotiana Tabacum) ia another variety 
which is grown "OD a very small scalo here and there and which is particularly 
dying. The following is the area under tobaeco :-

Belgaum District (1925-26) •• 
Mostly in Chikodi and Hukeri Wukas. 

Kolbapur State (1921-22) 
Satara District (1925-26) 

13,377 

41,950 
11,422 

Mostly Walva, Karad and Tasgaon talukas. 

Total 96,749 

iJ.oughly one hae aeres. 
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'fobaaeo is mostly prepared into 'Jaracla' as described in my bulletin and is 
sent out to various parts of India for making country eigarettes and far chewing. 

(2) The ehief tobacco traet eompril!es Chikodi and Hukeri talukas of the 
Belgaum Distriet, Kolhapur State and Walva, Karad and Tasgaon talukas of 
the Satara Distriet. Chikodi taluka alone grows 31,525 acres and forms the 
main centre of the tobacco tract with Nipani market. 

(3) (a) Tobacco seed is BOwn in the first fortnight of July. 

(b) Seedlings are trnnsplantt>t1 in the 2nd fortnight of August. 

(c) The erop is harvested'in the 2nd fortnight of January. 

(4) Curing is done when tobacllo is to bt> ('xported in bundles to Goa side 
markets. 

Method of curing is described in my bulletin. 

(5) Outtlll11 per acre varies from 400 to 750 Ibs. dry leaf. 

(6) There are 70 Jarada making factories at Nipani (as recarded in 1930-31) 
and about 100 in other interior villages. The quantity prepared at Nipani is 
estimated to be about 2,31,000 bags (1,84,80,000 Ibs.) of 80 Ibs. each. An equal 
quantity of Jarada is prepared in the interior villages and is brought to Nipani 
for sale. The total quantity of Jararla sold from Nipani market thus COlDes to 
about 37 million pounds. 

About 2,500 hands are employpd in Nipani alone during Jarada making 
Beason which lasts about 4 months in a yeaT. Sometimes extra night work is also 
done at that time. Average cost of preparing Jarada from dry leaves at Nipani 
comes to 5 annas per maund of 32 lbs. In the intel'ior it comes to about 4 annas. 
Jarada prepared here goes to all parl'! of India where country cigarettes are made 
frolD it. Cigal'ette. making isa small industry in some places whereas it is a 
by-industry in others. The cigarettes are made by hand and differ in qualities 
according to the quality of Jarada and skill used in preparing them. 

(7) Export and import from one plaee to anotber within India may be ob­
tainable frQm the .. Rail Borne Trade" which is not supplied to me 'lnd which 
may be available with you. The quantity of Jarada exported from Nipani comes 
to about 37 million pounds. 

(8) Methods of marketing hav-e been described in my bulletin No. 140. 

(9) Theeultivator regards tobacco as a most paying dry crop in the tract 
mentioned above and practises intensive cultivation as described in my bulletin • 

. (10) A seltcted stain Qf tobacco Nadiad NO •. 6 has been found to be more 
paying than local Kare-baglani and attempts are being made to introduce' it in 
Chikodi taluka. A Tobacl'o Sale Society is started at Nipani to encourage culti­
vators to prepare their own Jarada and sell it by grading. Very little has yet 
been done, however, for improving tobacco trade' at Nipani which requires closer 
attention of an expl'rt hand. 

(11) Photos in my bulletin No. 140 are interesting and it may be seen whe­
ther any of them will Buit. 
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NOTE RECEtVED FROM THE" PXRECTOR OJ' AamCULTtJRE, BOMBAY PRESIDENOY, POONA, 
WITH IDS LE'l"l'EB. No. 8987, DATED THE 24TR JULY 1931 (GUJABAT TRA<71'). 

All the Gujarat varieties of Tobacco come under Nicotiana tabacum. They 
are named locally as under :-

1. Gandiu, 2. Piliu, 3. Keliu, 4. Mohadiu, 5. Shengiu and 6. Saijpuri. 
The area under some of these can be given as under :-

Variety. Ar'G in 1929-30. 
Gaudiu 
Piliu 

30,000 
24.000 

~alJPuri Not definitely known 
though rather negli­
gible. 

Of all these Piliu is the best for its colour, flavour, etc. The uses to which these 
tobaccos are prepared principally in order of importance are :-

1. Smoking in pipes (Hookah Chllm, etc.). 
2. Smoking in the form of bidis or country cigarettes. 

'3. Chewing. 
4. Snuff making. 
5. Exported as cheap' tobaccos for t1le purpose of blending for strength. 

It is rarely used for cigarette making B}ld almost nowhere for the purpose of 
cigarette making except perhaps BS fillers in the cigar for which purpose the 
strong Gujarat tobaccos ar~ somewhat suited. For wrappers 01. cigars they are 
useless being too brittle. 

2. The Gujarat tract is one of the tobacco tracts in Bombay. Recently tho 
cultivation of it is extending to more or less all parts of the Presidency. . 

3. The tobacco seed is sown in Gujarat with tbe advent of monsoons, i.,., 
in early July, it is transplanted late in August and harvested from early Febru­
ary to late March according, lIS the crop is dry or irrigated. 

4. The plant is cut when the leaves begin to yellow. Both individual leaf 
cutting and whole plant cutting is practised. Priming is not done. Tbe bar­
veste!l crop is either shade dried to make (a) green eolo.ured tobacco or is sun dried 
for a varying number of days from 3 to 10 or 15 according as it is to be turned 
into, (b) black coloured tobacco, (c) red coloured tobacco, or (d) yellow coloured 
tobacco. . On drying, the crop is made either into powder or the leaves of it are 
tied into brand weighing generally 1 lb., but varying in certain brands from lib., 
to 10 Ibs. even. Help of natural dew or artificial moisture applied to the leaves 
before collecting is taken to carry on the fernlentation of the leaves which 
made into bundles,' are heaped up in a corner in the house, the heaps being 
repeatedly rearranged to regulate their moisture contents heat and subsequent 
fermentation. The process gets complete within about 2 months since starting. 

5. The' outtum per acre of the cured leaf is about 800 lbs. lor dry crop to 
about 1,400 lbs. for an irrigated crop. 

6. Information under this head is not available at this station except that 
country bidis are enumerable as a cigarette industry in connection with the 
tobaceo crop, the extent of which is 1I0t known. 

7. No information of this point can be added except that during the last 
10 years import of foreign tobacco both in the finishcd and raw form has almost 
doubled, and that the export ot the local tobacco is somewhat constant except 
during the IllSt two years. 
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8. Tobaeeo DW'keting is most iJI-organised. There is no testing and no 
grading. On the one band establishOO reputation of certain places and even 
of persona ean realize fabulous prices whereas on tbe other band stuffs of mark­
edly di1ferent qunlitiee are raW uniformly without discrimination. 

A strong tobacco of all shades of colour, green, yellow, red, b1aek is in re­
quisition. A thick bulky bodied I6af is welcoiJUl. Mildness is a positive demerit 
although harshness and fullness are differentiated. 

In June 1930 it was brought to notice that the demand for Gujarat tobacco 
at Aden bad considerably decreased duriug the previo1lli year or so due to im­
port of cheap tohaeco frum other countriell. It was therefore urged that en­
quiries be made of the Aden AdutinistrllLion and the following information ob­
tained :-

(1) The quantity of import of tobacco from Bowbay Port during the 
previous five years with its ".aloe. 

(2) The quantity of import of tobacco from other countries during the 
previous 5 yean with its value. 

(3) The names of other countries from where tobacco was imported at 
Aden with quantities for eaeh year for the previous 5 years. 

A reference was accordingly made to the Officcr-in-cbarge. Trade Registra­
tion Department, Adl'n, wbo replied thllt most of the tobacco from India was 
exported from Bomb!\y and that there were no means of knowing the exact 
quantity that had come from Gujarat, that the quantity fluctuated considerably, 
that it was understood tbnt there were !'hipping (lifficulties at Aden as some 
passenger ships did not carry tobaCt'.o and that there was an adverse effect on 
this commodity owing to the heavy fall in the valoc of the· M. T. Dollar" which 
is the universal currency of Arabia (to where much of this tobacco is re-export­
ed). 

9. Cultivators used to l'cgard tobacco as a paying crop formerly. Recently, 
however. the labour and other char:;es of eulth ation havc increased, the rates 
have fallen down to about 50 per (.'Cut. 01· less and even then there is no clearance 
of stocks on hand in these two seasons. Hence the crop has a gloomy future 
before it. 

10. Departmental efforts in improving the crops consisted in isolating two 
high yielding strains. Gaudiu No. 6 and Pillu No. 28 which each give about 
10 per cent. higher yield than the local crops. The improvements being appli­
cable to ahout 80 per cent. of the tobacco lands in Gujarat and even to areas 
outside Gujarat to which the improved types are spreading. Further efforte to 
improve the quality of Gandiu No. 6 to make it better suited to local tests and 
also to suit it for cigarette making are in progress throogh hybridization. This 
last named operation might find its use in the tract in about a couple of years 
time. 

Efforts in respect of developing by cultivation and curing a thin mild plant 
yellow leaf for. cigarette making purposes are also being made but· they are yet 
in the exprimental stage. 

There are chances of developing the tobacco trade in Gujarat under the 
following conditions :-

(II) The Pilio tobacco S. No. P.-28 of Gujarat whit!b is being found suit.­
able for blending be exported to U. K for that purpose. This 
would call for standardis.'\tiOll in curiJ1g and subsequent gTllding. 
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(b)' Efforts towaJ:ds d~veloping in Gujarat by all possihle means of aeed, 
cultivation, curing, etc., be doue to develop the cigarette leaf 
tobacco in Gujarat so that the tobacco produce of tlle tract would 
find a larger variety of usee and set'ure one of tht' growing channels 
of trade in local requirements. This would relieve the alump in the 
present markets by making a new opening and would thus give 
stimulus to the cultivation of the tobacco of thll right sort. 

n. Photographs showing the impro\"ed varicties G. G and }'.-28 as against 
the respective local typc@ and photograhs of individunl plants of the leading 
Gujarat varieties are enclosed." 

NOTE BY THE DEPUTY DIRECTOR 01' AGRICULTURlt, WESTERN CENTRAL CmCLB, 
MAGWE, BURMA, RECEIVED WITIl BIS D.-O. LETTER No. 1131, DATED TIlJl 31sT 
JULY 1931. 

CHAPTER I. 

GilNEB.AL, 

The genus Nicotiana comprises just over 40 species most of which are 
natives of the New World. Two only N. 'abacum (Linn) . and N. nu'icG 
(Linn), have any commercial signifieance. Of these only the varieties of N. 
tabacum are of present interest to us in Burma, N. nu'ica not being found grow­
ing outside the experimental farms of the province. 

No information is available as to wlten tobacco was first introduced into 
Burma. At the beginning of the prcsent century there were 70,000 to 80,000 
acres in Lower and Upper BUnll& combined. T~day the Season and Crop 
Report shows an increase .of about 50 per cent. (1,10,000 to 1.20,000 acres). 

In the tabulated statement below the area in the main districts is GOwn 
over a series of years :-

Dlstrlct. 1920-21. 1921-22. 1922-23. 1925·U. 192'-1!5. 1925-ze. 19211-17. 927-28. l12li-211. 11129-80. 

Kyaukpyo .. ',863 4,923 &,891 .&,8'1 6,058 6,020 6,026 6,348 6,1" 6,188 

Pegu .. 7,188 5,421 5,4M 8,882 7,188 ',787 8,820 7,871 8,711 8,7. 

Tharrawaddy 8,251 8,020 4,620 8,&011 7,060 .,776 5,U9 5,810 &,862 7,928 

·BURID .. 5,M4 8,U8 8,949 8,47& 6,788 2,5&9 8,717 1,878 ,,200 1,681 

BOIUIada .. 12,242 7,291 11,192 10,824 12,218 8,7M 8,758 7,866 ',140 11,581 

IlaublD .. '7,884 4,M7 8,51& 8,636 8,MII 8,270 4,112 ',185 _,OlIO ',INS 

TOUDgoG .. 9,558 7,198 7,201 10,187 10,958 7,287 9,962 11,722 11,228 12,617 

Tbayetmyo •• 10,574 9,075 9,813 8,860 10,120 5,984 0,004 8,840 8,523 O,71iO 

Pakokku .. 8,812 7,505 10,491 12,160 11,816 7,587 8,078 12,048 11,1103 1,0B2 

Ilylogyao .. 4,840 _,14& 8,288 8,828 11,272 5,418 ',451 11,243 8,022 7,611 

8agaiDg .. 8,788 ',484 6,7M 7,111' 8,187 4,404 11,678 1,058 0,178 ',824 

TotaiBonoa 1,00,810 81,874 1,06,839 1,14,522 ,14,105 81,185 1,00,888 1,18,188 ~,i4,807 1,17,050 

Most districts of the province grow some tobacco but only those in ","hlch the 
area is normally 5,000 acres or more have been shown. These, it will be DOtieed, 

are riverine districts. . It is on land annually enriched by deposits of silt from flood­
water of the big rivers that most of tbe tobMCo of Burma is grown. 
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Yields per acre average 800 to 1,000 pounds of dry leaf (200 to 250 vias). 
If the post war value of this be taken at Rs. 40-50 per 100 "iss the total acreage 
represents a production worth a crore of rupees. Of this aDlount Burma exports 
about Rs. 20 Jakhs worth, but her imports in unmanufactured tobacco alone are 
in the region of RH. 40 Jakhs. In manufactured tobacco her imports are more 
than double this figure. It will be seen therefore that Burma, despite its quite 
considerable tobacco area, is by no means self-supporting. 

CHAPTER 11. 

CULTIVATION AND CUBJlTG. 

Cultivation and curing of tobacco is carried out in much the same manner 
in all the tobacco areas of the province. The methods followed by cultivators in 
Ihllyetmyo District are described. 

Tobacco, 118 a money crop, is confined to those alluvial soils of river banks 
and illiands which are under several feet of flood water for weeks ab a time during 
the rains and are finally bared by the fall of the river level at the close of the 
monsoon in October-November. This land, which is peculiarly suited to tobacco 
cultivation and requires no manuring, is staked out in holdings of 2 to 3 acres 
each, and is claimed annually as soon as the water subsides by its owners of the 
previous year who live in the neighbouring mainland villages. For the most part 
the owners farm their own land bnt in a few cases it is rented out, the rent 
demanded being some 50 or 60 visa of toba(,"Co (i.e. 25 per cent. of the normal 
crop) per acre. 

It is the usual practice for the cultivator to live on his plot during the whole 
tobacco Beason· from January to July. 

Preparation for the crop begins with the seeding of nurseries on the high 
well-drained land above the river.in the months of Septembcr and October. 

The soil of the nu~erie8, which also is unmanured, is worked to a very fine 
tilth. The tobacco seed, mixed with lIeveral· times its bulk of sand, paddy husk 
or other bulk provider, is then brondc8l:it 8.t the l'&te of oue ounce of the seed per 
100 square yards, and lightly covered. 'Ine nursery is sometimes weeded, but is 
neither watered nor shaded from the suu. 

In December and January the plants in the nursery, which by then are about 
6 inches high, are lifted by means of a taywin and the roots cut, only about an 
inch being left. The soil on the island or river bank whcre transplanting is 
intended will by that time have been ploughed with the Burmese plough 3 or 4 
times and given a like number of harrowings, each harrowing being followed by 
a stroke with the "kyandon" to break down the clods. Any clods left after this 
are broken with a wooden mallet. 

Lines for planting, 2 feet 6 inches apart, are then marked out by the harrow. 
Along these lines, at intervals 8 to 10 inches, small holes 3" deep and 6--8" in 
diameter are made to provide shade for the young plants. 12,000 to 15,000 plants 
are drawn from the nursery for each acre. 

The planting is done by women who drag behind them a basket of the prepared 
plants, a pot of water and, a ladle. In the small .. shade hollow" a hole about 
3 feet deep is made with a eu-khlJl (dibble), and a dipper-full of water is placed 
in it. The plant is then inserted, the earth round the roots being "firmed " by 
putting the dibble in the ground just behind the plant and pressing towards it. 
Further watering is rarely given, but the weeding (for which a maroooty is the 
favoured implement) is usually very thoroughly carried out. 

LllOA.B 10 
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1;}uOOg ~e first ~flW da,ys after LrlUlsplant~11: cousi.deru.bl~ ~ is often 
done by "payit ", the large brown cricket, (Brachytrypes achafuws,Stoll) and 
by the "po-than-gyaung," the so-called Greasy Cut-worm (Agrotia 1psilon). 

No measures of prevention or cure are attempted in either case, the plant. 
attacked being merely replaced .by fresh drawings from the seed beds. .Addi. 
tion1i4 damage during growth is dOlle by various eaterpillam and by .. pya" 
(aphides). Leaves damaged are generally cured, bu)ked and. sold. with. the eo<xI 
leaves. It is only in the case of a very bad attal.'k that they are rejected. 

At the beginning of March, some 8 weeks after transplanting, the plant. 
begin to show the first signs of flowering. Tb,e top ,hoot. are then nipped off. 

By the end of the month lateral branches bearing flower begin to appear 
from the axils of the leaves, and these too. are ~pped. 

By mid-April the leaves, then full-grown, Lave become thick and 8ticky~ 
som!!what brittle at the tip and tmning yellow or spotted according to their 
texture. They are then ready for harvest. 

Th!! leaves. are gathered singly, usually in the early morning, and carried ta 
tl}.~homefjtea,d in baskets or on bullOCk carts. 

In general no preliminary "wil;ing" is given,. and curing sta~ almost 
immediately on arrival at the steading. 

Three systems of curing are practised, the resulting products being :-
(a) Da-Zi-hse.-chopped or shredded tobacco, used ma.inly for pipe­

smoking. 
(b) Kat-hse.-which is used with chopped tobacco, stalks for the locally 

. esteemed "maize cob" ch~root (hIle-baw-leilt). 
(e) E-hse.-the tobacco used for manufacturing the exported Burmese 

cheroot. 
In the making of da-Zi-hse, for which in general only the inferior leaves are 

used, the tobacco is shredded with the dab as it is brought in from the field. It is 
then dried in the sun for 3 or 4 days, the heaps being moistened from time to 
time with water squirted from the mouth. The damp .. tobacco " is bally packed 
tightly in wicker baskets, each holding about 11 bushels, and' a cloth tied over. .Aa 
might· be expected such "tobacco" ir. hot smoking and pO!!SesBeS very· little 
flavour. It is popularly supposed to improve by keeping. 

In making Kat-hse, the "Kat" (Trellis-like mat about 5 feet square made 
of bamboo strips placed 3" apart) is laid on tbe ground in the SUB. The 
tobacco from the field is placed straightway on this Ka', some 6 or 8 leaves thick, 
the· underside of the leaves being uppermost. A second bamboo Kat is thea 
placed on top of this, forming a sandwich. With a series of these placed in line 
outside the cultivator's hut, long bamboo poles are laid 8CI'088. to prevent the Kol •. 
from being lifted· by any bree7.e. 

The Tobacco i'l left likc this for- 3 or 4 days unm the mid-rit. is dry. The 
Kat "sandwiches" are then collected and placed one OD top of the other until & 

pile 3 or 4< feet high has been made, the top aud bottom ones being lashed with 
bamhoos for security. For 2 or 3 days tileyremain in the sun like this, being 
covlmld with. a cloth or mat only if rain is expected. After tbiB the Kat. are 
again spread out on. the ground individually and the leaves moistened by squirting 
wate~ on them from the mouth, as in the case of tJa-.1i.-hslJ. 

When the leaves have become limp enough to handle without breaking they 
artl taken out and tied into bundles or hllnds of 4G-50 ll'aves each. These hands. 
are removed into n shelter and built, butts outwards, into a heap varying in size 
with the crop but usually about 6 feet in diameter and'- 3 or 4 feet in height. The-
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heap. IOOJl begin 'to heat and at Ithe end of a week have 10 bp. brokea don and 
1-e-built, tho outside bundles being thp.D placed insidJ the staek and 1JiC81JI'f'SG. 

This tebuilding has to be repeated at the eud of R further 15 days, then after 
lengthening intervals of 30 uays. :.l months, etc. (the " heating" getting less 
fierce) until heating stops. The tobacco is considered to be at its best after it has 
been kept in the stack for about 7 months. 

In curing E-hsB, the leaves when -brought in from the field are threaded 
through the bottom of their mid-ribs on to a thin strip of bamboo about 12 inehes 
long. The free ends of the strip are twisted together fonning an oval called a 
"hni". Each hni holds about 30 green leaves weighing approximately 30 ticals 
'(I lb.). ' 

E-hBB is shade cured, shade from the sun being proyided by mat huts of a 
size usually about 15 feet by 30 feet. JIalf of rhc hut is used as working feeding 
and sleeping 'quarters by the cultivator and his family, the other half being occu­
pied by bamboo poles on which 'the bundles of leaves are straddled. These 
'bamboo poles, stretch horiZontally across the hut in tiers at heights of 5, 7, 9 
and 11 feet from the ground. The interval between bamboos on the same tier is 
about 9 inches at the eomrueneement of the curing, being lessened to half that 
interval 'as ciuring progresses. Bundles of leaves are straddled on theSe poles 
about 4 or 5' mchesapart, a 15 feet pole holding 40 bundles or so and giving 21 
'to Snss of 'Cured 'tobaeeo. Drying is 'unregulated and goes on to the bresk of 
rains in June, the leaf turning gradually from green to a golden nut-brown if 

''CondinoDshave proV'ed favourable. 

By the time the rainll have been started 3 or 4 days the humidity of the air 
lias caused the bundles in the 'drying shed! to become limp. They are then taken 
down and built into heeps in the same way as the larger bundles of Kat-hsB. 
No moisture, however, is added, and the rebuilding of the heap, which begins after 
about 7 'days, takes place 'more frequently than in the case of Kat-hsB the 
sequence ofintcrvals iiormally being, 8, 12,' 20 and 30 days, ete. E-hsB is 
reckoned to be at its best after it has been kept for 5 or 6 months. 

In eonsideringthe return for l.is IlI.boor which the cultivator may expect, it 
Should be noted that give~ the same quantity of green leaf, the Kat-hse method 
~f curing gives a 25 per cent. larger yield than is obtained by the E-hsB method. 
E-h,e, however, commands a higher price per 100 viss (by about 15 per cent.) 
and is less trouble to cure. Moreover the sale of Kat-hse is somewhat restricted. 
'I'M 'It-hs6 methOd is therefore the one most generally employed. Most cultiva­
tors do 'some curing by all three' fuethOds, 'the worst' leaf being used for da-li-hBB 
and the best for B-hBe. All curing, is done by the cultivators themselves. 

From the 'description given it "iii be' realized t1mt between the uncertain 
air-curing methods of Bunna and the cltrefully regulated flue-curing of tobacco 
which is now \lO generally practised in cotlntries outside there is a big gap. 

The main difficulty in bridging that, gap lies in the individualistic nature of 
the Burma tobacco holding and in a lack of capital which precludes the nse of 
anything but easily ohtained local material for curing-barn construction. 

CHAPTER ill. 

C~llAKING. 

In tha compositioI!- of the hse-baw-leik, "whacking white cheroot i, which 
is 10 esteemed by the Burmese villager, tobaeco-leaf pIays very little part. 
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In the making of the Burma cheroot, three grades of leaf are noognisec1, 
the wrapper (ta-bet or hl1-shay), the binder (Tat-ta-het) OIl' (ah-toh), and the 
filler ( ah-sa) • 

Of these the wrapper and the filler serve vastly ditferent purposes. the 
wrapper leaf being selected on account of its appearance and the flller on account 
of the flavour it imparts. In theory at any rate they should be represented by 
entirely ditferent varieties of tobacco. In actual practice in Burma one variety 
of tobacco is generally made to serve all three purposes, with possibly • IIID&ll 
admixture of otber tobacco to the filler to give individual flavour. 

In the attached chart is shown the disposal of 100 viss of good average 
tobacco when used for cheroot rolling. 

Cheroot rolling in' Burma is essentially a local industry, rollers of lOme 
degree of skill being found in almost all towns . and in most tobacco villages. 
It is not a staD.dardized occupation for which factory coatings are usually kept 
nor one about which information is given at all freely to an enquirer. ADy 
figures here quoted must be read with this in mind. 

Although in the rolling of Burmese cheroots no factory system obtains, • 
single . worker aIOIIle is seldom employed, the usual practice being for • akiIIed 
wOl'ker to be assiste4 by one moderately skilled and by an apprentice. The 
alpprentice seldom does any rolling, her work being the preliminary occu"'patioDi 
of casing, stripping, shaping the wrappers, and drying, winnowing and sieving 
the filler. In this she may from time to time be assisted by the roller of medium 
skill. 1.'he most skilled worker devotes her time to rolling only. 

The output of a combination of three persons thus situated is therefore re­
presented by the rolling of two, and on a daily average would work out at 600 
large-size cheroots, BOO of medium size or 1,000 small giving respectively 161 days, 
16! days IJnd 17 days to finish up 100 visa of tobacco as originally issued. Thi., 
reo converled into single-worker terms. represents approximately 50 wl)rkn-ciaya 
per 100 visa of tobaCco handled. 

In the chart the less incurred in turning unmanufactured tobacco into 
cheroots is shown as 40 percent. Of this a quarter (j.e., that part which takeI 
.the form of wrapper and binder waste, ends and cuttings) could be used up 
subsequently as filler for cheroots of low grade. The net waste may therefore 
be taken as .30 per cent. 

---Rolling is usually done on contract, the general rate being 0-4-0 per hundred 
. for the large size cheroot, ()..3..0 for- the medium and 0-2-6 for the small. 

In the course of the rolling it has beeqme customary in soma district. to 
spray the filler tobacco overnight with U flavouring ". These are made up from 
very secret recipes. 

In general such flavourings are undesirable. Even the nse of • mild 101n­
tion of. saltpetre, which does improve the U burn", is to be deprecated as it often 

. masks slovenly rolling. The vanous concoctions of vanilla, brandy, gin and port­
wine, tan-ye and sugar-water are to be more strongly condemned as mere pander­
inga to the smoker of perverted tastes. 

The lIavour should be natural to the tobacco. Sufficient variations in this 
can be provided by a judicious mixing of ditferent tobaccos in the U filler" used. 
In many parts of Lower Burma this practice has already been taken up, 
" Corinjee" and "lanka" tobacco being highly esteemed for the purpose. 

It .is to this demand for fillers of particular flavour that much of the B.a. 40 
lakhs import of unmanufactured tobacco into the province is due. 
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Chart showing disposal of 100 visa good average tobaeco when used for 
cheroot rolling. 
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CHAPTER IV. 

TRADE AND DEVELOPMllNT. 

It may not be out of place in conclusion to examine the Burma trade in 
tobacco with a view to indica.ting lines of possible development. 

. From the outset let it be said that in Burma the actual cultivation of tobacco 
is on the whole well carried out. Tbe ultimate product, however leaves much to 
be desired. 

Ftom : the 100.000 or so acres under tobacco in Burma an oqt-turn of 8 to 
10 cror~ pounds of dried leaf may be assumed. This, aa haa been stated, ia worth 
approximately a crore of rupees. The area and the outtnrn could be very con­
siderably increased if there existed a demand eufficient to make it worth the 
cultivator's while to substitute tobacco for otber of hia Kaingland crops. 

In' the attacbed tables, extracted from the "Maritime Trade of Burma ", tbe 
country's imports and exports of tobacco are shown.' The export figures relate 
only to Rangoon but "it may be aasumed that these comprise the bulk of the 
tobacco exported. 



• 
Ezporte (from Rangoon) 

in lakh 8 of ropeee. 
Imports (whole of Burma) in lakh. of ~peeI. 

, 

Unmanufaotured. Manufaotured. T(ltal. 
Period. 

Indian Total. 
Foreign. (orCoas-· . Indian . Indian Indian 

tal) •. Foreign.: (or , Total. Foreign. (or Tot.u. Foreign. (or Total. 
Coastal). Coastal). Coastal). 

- - -
: 

Thtee year average 1919·20 
to 24·88 .. 24·88 0·16 39·68. .. 33·87 5·85 .. 84·00 45·52 7Hi2 

1921-22 

1922·23 
to 21·11 .. 21'11 0·40 44·12 .. 33·22 81·45 .. 33·26 75'57 108·88 

1924-215 
; 

1925·26 .. 26·50 .. 26·50, .. 32·,7 .. 34''13· ~9·46 .. 84·73 01·93 126·811 

1926-27 .. 18·42 .. 18·42 .. 86'1S6 .. .40·53 60·'11 .. CO'53 97·27 137'1i0 

-
1927-28 .. 13·25 .. 13'25, .. 43',84 .. 53·45 119·415 ,' . 53·415 103·29 11l8·~ 

1928-29 .. 18'/10 .. 1,3·80 .. 3.3'80 .. 40·73 83·63 .. ~·73 ll,7·43 158·~ .. 
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Dealing first with the exports it will be seen . that these are mnall. .. com­
pared with total imports. Nor do they show any sign of increasiDg, the Be. 20 
to Rs. ,25 lakhs of the 1920-26 period having dropped to Ra.13 to RB. 14 lakh. in 
more recent years. - , 

It will be seen that none of the tobacco exported goes to India, aU being 
classed as "Foreign". Between manufactured and unmanufactured no distino­
tion has been made in the figures given. 

In its foreign trade Burma tobacco has to compete on a price-cum-quality 
basis with tobaccos from various parts of the world. So far as leaf is concerned 
one has only to see an BTerage sample of cured Burma tobacco to realize its 
disability in this rcspect. Only by a marked improvement in its methods of 
curing. and by adopting grading standards and maintaining them, could Burma 
ever hope to gain a footing in the quality market of the world for leaf tobacco. 
Even with the necessary reforms in this direction Burma would still lag behind 
unless cultivators could be grouped into producers association. prepared to 
organize ·sales and to direct public opinion towards their own product &8 it al­
ready done by the other tobacco producing counhies of the world. 

In the export of its manufactured 'product, the cheroot, Burma i. in a posi­
tion hardly any happier. It is a cheap smoke, but there is the same absence of 
uniformity. Even when uniform samples ean be obtained the Burma cheroot is 
a sm~e which is not to everyone's taste. In their report on "Tobacco" the 
ImperiaI--Economie -Committee tllase the Burma cheroot &8 "strong". and dispose 
of it with the' somewhat cryptic comment that it appeals to those who have learnt 
to appreciate it in the East. 

This perhaps does sum up the situation but there are nevertheless at home 
quite a number of smokers, whether perverted in their tobacco taste by residence 
in the East 6r cramped in pocket through living at home, to whom the Burma 
cheroot with its low price would be .... very acceptable emoke if only its uniformity 
could. be, relied upon. At present it very emphatically caunot. Here then is a 
direction offering scope for enterprise In Burma. 

-Turning next to Of Imports", under the heading" unmanufactured" the size 
of the figure for import from India ,will be noticed. This is in the region of 
Rs. 80 to Rs. 40 lakhs and represents imports of full fiavoured tobacco, mainly 
from MadrBB- and .Bengal, for which there is a regular demand for filler work. 
There . appears to be no reason why these tobaccos could not be grown equall,. 
well in Burma and this money kept in the country. The question, though im­
po~t ~ow.is one. which is likely to come into Dlore prominence in the near 
future if separation between· India and Burma is effeeted and tari1[ walls between 
them' are set' up.' . 

Examining recent: movements for. import of tobacco into ~urma it will be 
seen that starting with an average figure of approximately Rs. 80 lakhs for the 
1919-22 three year period, the import figure has almost doubled itself, and DOW 

stands more or less steady at &'1. 150-160 lakhs. With export figures on the dee­
line we are thus shown as becoming increasingly .& deficit tobacco country. 

In this import the relative positions of manufaetured and unmanufacturefi 
tobacco should be nOlted. Under "unmanufactured ", the figures though fairl,. 
large, have undergone complU"8tively little change, the' foreign imports under 
this head remaining negligible and those from India &8 already remarked stand­
ing round about Ra. 80 to Rs. 40 1akh& 



Turning next to the figureS for import of • manufactured" tobl\Cl'o we find 
undt>r .. foreign" the fairly cOllsidenble inc",_ of about 20 per cent. (from 
&. 33 lakhs to Rs. 40 lakbs) but tbis is completely overshadowed by the inereased 
import nnder Indian or Coastal. This IIhOWII • jump from Sa. 5,85 lakhs in the 
first 3 year period to Rs. 31,45 lakhs in the &eOOnd period. The following year 
it showed a further jump to Re. 59.46 Jakha at which figure (approximately) it 
stood for a further 3 years, rising ag/i.in in 1928-29 to Rs. 83,63 lakbs. The 
present figure (1928-29) is thus just oYet' 1,400 per C!leuL ~ater than the fi.,"'llre 
for the 1919-22 period. 

In Meking aD exp1aaatioo for this very marked in~ we find it i.n the 
eigarette import& Figures Cor thea are tabled below. 

Cigarette Imports iflto Buf'mIJ. 

Period. 

Three year Average 1919·20 to 1921·22 
Th.". year A.verage 1922-23 to 1924-25 

1925-26 
1926-27 
1927·28 
1928·29 

32,640 
31,!9 
32,68 
38," 
50,70 
39,10 

(1akba of ruplllli.' 
(Indian or 

Coastal.) 

4,71 
30,39 
58,68 
60,14 
58,37 
82,40 

These figures very plainly bring out the trade trend of recent years. They 
show no appret'iable increase in cigarettes from "fo",ign" but the enormously 
increased takings under" India" (Rs. 4,71 lakha to Rs. 82,40 lakhs) stand ont 
as the sole factor responsible for Burma's increased import of tobacco in the past 
few years. They provide us with a printer for future work. Whether these 
cigarettes are made by Indian finns, or by European firms operating in India, is 
immaterial. They are being made ouhlide Burma and they repteaent an out­
going of close 0Jl • crore of rupees. 

Burma hall become in&Cted with the cigarette habit. If this habit is goinc 
to remain it would surely he wise of Burma to see that it is satisfied from tobacco 
grown and manufactured within its own shores. 

DEllI-oI'PIClAL LH'TKR PROM: THE DIMCTOR rn' INDUSTRIES, BIHAR AIm (buSSA, 
PATlJA, TO D. l\iJLNB, ESQ., AGRIOOLTURAlo Exnarr, Ilf.PERIAL CoUNClL 'Q. 

_~IJJ.lCCL'll!RAL RESEARCH, Sua.&. No. 10500, DATED THE 8TH AUGUST 1931. 

YOUI' 4emi-official letter No. 1483-Agri.. dated 3rd July 1!131. I give belcnr 
the informatioo 811 (ie.;ired therein.' ' 

I. (G) TobllftO !Ianufaeturers (India), Ltd., Basudeopur, ~ongl1yr. 

(If) Power driven. ' 

(e) Cigarette an41 smoking tobaeeo. 

(4) Not avawbte. 

(.) 1.BOO-2,000. 

The boycott of European style eignrette had a disastroua efrect tor a aIlort 
time on loeal factories of these and produced quite a considerable boom in Biri 

LllCAB ID 
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manufacture. It is expecled that a permanent new industry of some importance 
may result. The leaf covered biris has a pec>nliar forest fragrance not paralleled 
in any kind of cigarettes. 

3. There was an inc~ase but not at present. 

4. Desi as well as foreign. 

'5. Marketing is very bad owing to boycott and economic condition. 

DElU-OJ'J'ICIA.L LETTER FROM MB. THIN NYUN, FINANCIAL CoMMISSIONER'S OwICE, 
BUIU.t:.A, TO MR. D. MILNE, ACTING AGRICULTUIIAL ExPERT, IMPERIAL COUNCIL 

011' AGRICULTUl!.AL RESEARCH, SIMLA, No. 806161-81, DATED THE 11TH AUGus1' 
1931. 

With reference to your demi-official letter No. 1485-Agn., dated the 3rd 
July 1931, I am desired to say that the Chief Inspector of Factories, Burma, who 
was consulted in the matter writeR aR follows :-

"There is only one registered tohacco factory and I fnrnish the following 
information which is all that is available in this office. 

"(1) (a) The Indo-Burma TobnoJeo Company, No.2, Park Road, Rangoon. 

(b) Power driven. 

(c) Cigarette. 

(d) No information available. 

(e) 29. 

(f) Nil. 

"Items (2) to (5). No information a\"ailable." 

2. I am, however, to forward herewith a copy of a note on Cheroot making 
Industry prepared by Mr. L. Nicholas, Government Pottery Expert, Burma, for 
submission to the Royal Commission on Labour, together with a memorandum 
thereon by Mr. W. F. Grahame, late Superintendent of Cottage Indu~triC!l, Burma, 
in the belief that they might be of interest to you. 

Oheroo' Making. 

The note written by Mr. Nicholas contains a good deal of information. about 
the industry. He does not mention that quite an appreciable number of cheroots 

. are made in and around Mandalay. The descriplion that he give! of the industry 
is typical of Lower Burma. My enquiries into cheroot making in Upper Burma 
.bout 10 years ago, and again recently when a~ked for information by the 
Director of Agriculture, indicate that workers in l!pper Burma tum out only 
about half the number of cheroots pet" diem turned out by workers in Lower 
Burma. There is less di"ision of labour too. The majority of cheroot makers 
in Upper Burma are also eultivators, hat there are some cheroot makers, especial­
ly in Mandalay Town, who do this work all the year round. Otherwise the eOD­

ditions of this industry in Upper Burma are very much the same as those in 
Lower Burma. 
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(1) According to the census of 1921, there are 16 ebtablishments (employing 
10 or more perllODl!) in the whole of Durma. But Mr. Nichula~ found in his re­
cent visit to Monlmein and Danubyu thllt there a~e 20 snch establishments in 
those two centres alone, brsides 140 estllblisbment!' employing less than 10 per­
sons. He estimutes a further 30 establishments employing 10 or more persons at 
Yandoon and Prome (15 at each). At a rough guess I estimate 400 cheroot 
making establishments large and sruall in the Province. 

(2) According to the recent inve:itigutions of Mr. Nicholas the number of 
persons employed in them varies from 1 to 29 roughly and the average is som~ 
where uhout a or 6. On the other hand, the total number of tobacco manufac­
turers in Burma according to the census of 1921 is 1,093 males and 13,021 
females. I think it must be taken tbnt the total number of tobacco makers in 
Burma is n~t less than the figures giVIffi in the el'nflUS report for 1921 and the 
explanation of the difference in figures probably is tbat there are a great many 
of these persons working in their own homes and not in one 01' other of the es­
tablishments mentioned either in the 11121 eensns or in Mr. Nicholas's figures. 

Boys are employed to cut off the surplus ends of the cheroots, and to pack, 
and sometimes on other unimportant processes, but not on any heavy or difficult 
work, nor are they employed in 1B.rge numbers. 

(3) (a), (b). The average earnings arc small and the number of hours work 
is fairly large. but I very much doubt if every worker works for the whole of 
the time that he is supposed to work. 

(c) The minimum age of children is not mentioned by Mr. Nicholas, but 
it might be assumed to be 10 yellrll. (Mr. Nicholas has since confirmed this age). 

(d) The employment is seuentary, but this does not appear to affect the 
health of the ·workers as they always have plenty of light and air around them. 
Until I saw Mr. Nicholas' note I had never heard that tobacco workers lose their 
hair early, not that their eye-sight is impaired. (He also says that he had never 
heard this before). This might be investigated later on, if necessary. 

(4) In the meantime I do not think that any control by Government is re­
quired. 

W. F. GRAHAME, 

Superintenden', Cottage Industries. 

C.-Cheroot making in Moulmem and Danubyu. 

Selection of sample centre8.-Excluding Rangoon City, the largest centres 
in order of importance are said to be Moulmein, Prome, Yandoon and Danubyu. 
The oldest centre of the industry is Moulmein. 

Moulmein and Danubyu were selected fol study as it was considered that 
the conditi,ons at Prome and Moulmein, and those at Yandoon and Danubyu 
would be similar. 

Method of I"vestigation.-As cigar making establishments are not grouped 
in well defined areas as in the case of c1ay-wo):'king, but are scattered allover 
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Ute toWD, I Bought the assistance of local officers and reeidenta not only for 
looating the establishments, but aillo for obtaining proper introduction. to 
workers lest I should be mistaken for an income-tax official. 

At MOlllw.eiI\, U Po The, Deputy Commissioner, very kindly deputed U Kb.io 
:Mallng, Township Officer, to. put me ill touch with the ward headmen. The 
Thugyis (all quite intelligent men) of eack ward accompanied me ill my round 
of visits to each establishment in hill wanl, U Khin Maung hillh\elf accompanied 
tae m several of my morning rounds. 

At :panuby1\o tlw necessary ~ssistanc~ was "ven by U. KUn, BGr.-at-lA1II, 
:e.t.#C., who too~ me round to 8ev~ral establil:lhments and alllQ B.fl'anged for tWQ 
l,'esidents to accompanY me ~ my rotmds. U apRY V. lau.~owlle, and rice miller. 
WII$ atao of great help in seI\dina rll\lnd people to ~llr.. owners of establWh­
W.~Dq, and workers that I was not an ill,CODls·tax otIieia) and that DO .inilltsr 
m9t~v:e ~y behinq w.y enq~~riea. Eve~ wit. t~ese prooautioBa it wu ditBeult 
in som~ qua.rters to allay suspicion. 

The information obtained by pjmIOnal observation and enqUlnea W&I 

8)lpplewented and cbecked as far &II pOI8i,ble by Information gained from the 
more intelligent of the residents weD acquainted with the working conditions 
of the industry. 

A-ProceSS61J of lI(ltII"'qctur •• 

Raw materials.-Three sizes ot ~oba.cco leaf are u~d, the larges~ size ~ 
fll1'· the· outside wrapper of the cheroot and the medium size is for the inner 
1~;~'Ilr. 'l'l}.e smalll',st siz~ is flJr ~be ewe. 1.'he IM'raps after euttingo the two 
laxger \eay~s to con-eet size aBd. shape lUI well III! the ends eut off \fter making' 
the, Ilheroot, are. also. used. fOot t .. ~e. 

La&ofM.~Praetically aU the work is done by women. Workers, are "ways 
paid at piece Work rates. The rates at l'douhnein and Danubyu are the same, 
and, app~aJ; to be standar~ ra~ 

There are four main processes in which skilled labour is necessary, 
namely:-

1. Stripping leaf 

2. Stretching large leat 

3 •. Cutting! stlretchedl leaf t» eba~ aad 
siIH. 

4. Rolling- eigare 

Piece work rate. 

Rs. a. p. 

0 4 o per 10 vise. 

1 4 o per 10 viSl. 

1 • o per 10 vis&. 
or 

() 4 It per l,OOIJ pieces. 

1 0' 0' to loS· according to size. 

A good cigar-maker is supposed to be skilled in all the ahoove proeeB81!8 
lind in small establishments eaeh worker dOCl'I a.JI the required, operatioll,ll as 
Goo-.sion. arises. Le&rn_ Ilt'e- usuaHT emproyed in stretching medium lea( and 

BW' paid one anna pelt Tills. l1Jt bugs establishments, however, there is division 



of Jabour, eada worker bein« engaged ia one p~ only. In addition to the 
above procetlli8ll there are minor OperatioDi done by un.akilled labour. 

Piece work rate. 

5. Crushing IIIDAll leal for eor. of Re. 1 per 10 ba:;kets (men). 
cigar. -

6. Breaking up ends of agars for core One anna polr basket (children). 

7. Polishing (before eQlla are eut off One pice per thousand (men). 
generall1 done between 2 plates 
of glass). 

8. Cutting off mcIe of oigare One pice per hundred (boys). 

9. Fixing labels 10 cigars Oue anna per thousand (child-
ren). 

10. Peeking One anna per 10 paets of 100 
cigars . (men). 

In most establishments this portion of the work is done by the household 
ot the OWller of the estab1jshlllML 

Polishinc is part of the work of eigu ~llen, but they sometimes employ 
boys or men 10 do it, paying 1 pice per hundred. 

Men or boys 11ft ~onally employed both to eut off ends and pack in 
wbh ease &hey are paid Ra. 1-4 per 18,00&.. . 

Where lIoys or men are employed in small establishment it is casual labour, 
but some large esta.lishment permanentJ]' emplot one or two for proeesses 
numbered 5, 7, 8 ad 10. 

Sp.mr-. Es,lIbli8ll,,,,,,. (lorg.) 10 illlf$trGt. dit,'isWta of lIIbOl&r. 
, , .. 

1rIoaJmeiD. Danubya. 

-- Remarb. 
MeA,. lID. UKye. lIeShiD. 

T .. I.".. !loa. 

(1) (!) (3~ (4) (5) (6) 
-

Stripping ., .. .. S S 1 1 

}wommL 
Stmahing leaf .. " • 3 S 1 
Cutting leaf " .. S 1 1 1 
RolliDa eigare .. .. lit 7 7 4 
Minor plOOell8etl . - .. • 1 S ! lien • 

AYeraphoure of_It -, 7ho-.. 7 houra. 7 houra. ., houra. 

Generaly spemng, to keep four eig.. rollers eontinually employed at least :. 
one worker eaeh for stripping, &tretehing leaf and eutting leaf are needed. 

N.",blJr 0/ uta610A",,,,,,. GtId ~ _ploged. 

Tahle A below giVN the n\JPlller of workers in Burma· as given in the 1921 . 
Census. 
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Table B gives the number of workers for establishments employmg 10 or 
more employees, according to the 1921 Census. 

Table C gives' the number for Moulmein and Danubyu at the time of my 
visit to these towns in July 1930. 

TABLE,A. 

Group 75.-Tobaoco Mauufaoturertl. 

, Workera. 

Workere with an agrioultural Ot other .ub. 

Total worker •• 
8idiary oooupatiOD. 

Divieion. 

Agrioultural. Other. 

Malee. Femalee. Malel. Femalee. Malee. Femalee. 

(1) (2) (3) (4) (6) (6) (7) 

Arakan Division .. 11 229 .. .. . . .. 
Pegu Division .. 429 4,696 .. 3 , 90 

Irrawaddy Divieion •. 116 2,584 2 4 .. 28 

TenaaaBrim Division •. 144 2,266 o. 3 , 35 

Magwe Division .. 38 321 .. 2 a 1 

Mandalay Division .. 99 1,1127 .. 1 . . 1 

Sagaing DivisiOD .. 177 301 11 3 22 17 

Meiktila DivisiOD .. 99 707 8 IS 5 23 

Divisional Total •. 1,093 13,021 
" 

21 24 40 195 

TABLE B. 

Group K.:1.0 (ii) Tubacco, Cigar anti Cigareue FBCloriel.l (toil1loul mec1larNcal 
power). 

Number Emplo,_. 
of 

Diatriat. Eatab1ieh. Total. 
ment.. Malee. Femalee. 

(1) (2) (3) (4) (5) 

Rangoon .. .. .. . . 1I 88 359 447 

Promo .. .. .. . . 3 4 65 69 

Hen.ada .. .. .. .. 1 4 • 20 20 , 
Kandala, .. .. .. .. 1 .. 12 12 
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TABLE C. 
NumbBf' of Cigar mllki,.g E"lIbZi,hmlftJ" Gnd Wor1cM8 GI MOtdmei. aM DIJIIII.". 

(Jilly 1930). 

WorUn. 
No. of 

Magnitude. Establish· .TotaL R.aarb. 
mente. ChildMl ~orkllJ'l. 

Hen. Women. (under 14). 

(I) (2) (3) (4) (5) (8) (7) 

Houlmei u (HUDioip allimite) ar ea 18 aq. mile~. ptlfJflla4iDa. 
IIa1ee 3S.078 

1 .. 18 2 18 
J'emalee 23,226 .. 18 --

2-4 .. 39 1 110 8 117 81.301 
~9 .. 44 .. 2M IS 272 --10-19 .. 17 2 202 13 217 

20-29 .. 1 .. 22 3 25 

Totals .. 119 ,; 804 40 849 

Danubyu (Hunicipal 1imite)_ 6 sq. miles, populatioD 19 21Ceuau as,OI2. 
1 4 4 4 
2-4. .. 8 .. 29 . . 29 
~9 .. S ,; 40 6 60 

10-19 .. 1 2 11 .. 13 

Totals .. 21 7 84 5 98 

NUJdawg Ioue Village (adjoiDiDg Danubyu) 20 10 houaeh ald.. 
1 .. 2 2 2 
2-4 .. 7 .. 23 2 . 26 
~9 .. 13 .. 77 . . 77 

10-19 .. 1 .. S 2 10 

Totala •• 23 .. no 4 114 

NO'1'JI: 'TO TABI& C. 

The demand for cheroots fall during the rains, hence the number of 'Workers 
is generally larger. in the dry season. In Moulmein the number of skilled 
workers increases by about 30 per cent. in the dry season as the demand from 
the Federated Malay States is largest during this period. At Danubyu. ho'Weyer, 
there is no perceptible increase because a good number go out for work in the fidds 
-luring the harvesting season when more money can be earned. 

At one time Moulmein was the .. hier centre of the industry but with tha 
growth of rival establishments at Rangoon, Prome and elsewhere, its fame has 
declined somewhat. A few years ago Swe Choon and Co., • local tobacconist 
firm, opened two .. igar making f~tories in the Federated Malay States, one at 
SingllPore and one at Taiping, picked cigar rollers being sent to work ut these 
factories on monthly wages. The following official figures indicate the number 
of Moulmein workers now employed at the two factories mentioned above : 

1928 
1929 
1930 

Numbers emigrated Numbers retnrned, 
'to F. M. S. 

35 
47 
12 

1 
2 



The tobacco used at these factonllll it ~nt in the prepared conditions, i.I., 
. in. roIls of· stretched leaf: Eight estabIiahmenbl ill Moulmeia work for the 8nn 
in this work. 

Working days per month.-This varies from 15 to 25 day. per month in 
most establishments. In some establisbmea. with a steady output it is genl'mlly 
20 days. .Allowing ~ sabbath days and 1 day for iIblesa, it never exceeds 25 
dayS. . The number' pf working day. s may be less than lit daT8 during those 
months when rain is more or leu COlltWU0U4 18 work is delayed on account of 
the difficulty of drying tobacco leaf. 

J. , 

Hour, of 'work.--since pUlCe WOl'k I'abla prevail, the houra of work are 
not fixed. . In general this itt from '7-8 hotn ... t Danubya and from S-10 hours 
at lroulmein. The usual hours arct from 7 !.K. to 5 ... K. with an hour off for 
meals. In .. small establishmen~ w.ere outside labour ill not employed 3 to 5 
hours is usual. 

Hours of work gelleraU, variefl with the individual worker. A slow worbr 
would work longer hours than a f4St (skilled) werker to earn the fI8IIle AmOUltt 
of money. Thl! ·skilled worker usuaIl, does 7 haul'll. Moulmeia cigar makera 
are generally lJlore skilled than thoae at D&IluhJU. 

So also a woman with a famil' works only . abollt 3 hourt all she hall to 
attend to household duties as well. Children do about S lIoul'll a day. 

Earnings.-.-Although piece work rates ate .niform, the earning woula .,ary 
with the houl'll of work. The figuree gigell htIew aM eO the baeia of an 8 houl'll 
working day. 

SkiZl~d Work. 

'StrippinJ 

Rolling leaf .• 
Cutting l~af •. 
}faking cig~ 

Children 
. 'Men 

.. 

A'm·ag. l14ming' per "!!. 
3 to 4 annas. 

S to 6 annas. 
S to 6 ann_ 
5 to 6 annas. 

2 tLftIlM • 

4 unu . 
.~f!ects 0.1 occupatio". ou leaZth.-TlIe work is do .. oDder llea.1th, eoaditioaa, 

i~ez:e being sufficient light and air ill prl¥lticaIly aU establiuenbL 

Occupational cisetJ..~es.-It is Mid by some WOI'lters that the handling of 
tGbacco, tends to make the hair fall oft ad to. welke. tile eight., I .. no& in a 
position. to discover what .percen. Qf U. workent .. are _ually dected, if 
indeed cause· is attributable to 1<!ba.cco. lint if it .toes alfec& at aU, it ill probably 
ilue to contact of dirty fingers with hair 91' ,eye dnrincr working period&. A 
'certain amount ,of dust is produoecl dUl'mg Uut ,NOeII8 of IiftWc cttuh_ ...., 
l~d for the core of the eigan. ana 80IIle ef it might eettJe. Oft wmen. But 
crushing js not done a.t uequeDt intenal&. Cig. nwa.faet1triDg u.. aedentary 
work and a i:air amount 0'; outioor exercise is required to keep good health, but 
most workers hardly take exel'Cise be70M the walk to the establishment where they 
work and back home. The health of ehiIdren employed do Dot appear to suffer. 

L. A. NICHOLAS, 

PoHerr Ez",n. 
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LmTza no. L. B. GREBN, ESQ., DmwroB 01' INDUSTBlB8 nr CHARGE, M.ADBAS, 
ro '1'HB AoaICUlll'UIUL Ex.PEKT, blPKRUL COUlTOlL 01' AGRICULTURAL 

REIIEABCll, SIlll.4 S. W., No. 1149-A.131, DATED 11TH AUGUST 1931-

RJ:I'BBBNOE.-l'our letter No. IHJIAgri., dated 3rd July 1931-Tobacco. 

There are only two factories in the Madras Presidency manufacturing 
cigars on an organised scale and the following remarks on tobacco manufacture 
are baaed largely on information gathered from these two factories. 

L Importanu of 'he business of making cigars. cigarette. and ",uil. etc.­
The business of making cigars, cigarettes and snuff is important aa it gives 
employment to many. 

As regards snuff, no statistical information is available. It is used by • 
large section of the public and the manufacturers carry on this industry OD 

cottage lines, no snuff being' produced by any establishl.'d factories. 

(.> Name and situation of each factory-

(i) Messrs. Spencer and Co.'s Cigar Factory, Dilldigul, South Aroot. 

(it) Messrs. McDowell and Co., Ltd., Post Box 36, Madras. 

(II) Wlldller 'he machinery is power dri1Jen- , 

(i) Power driven-cigal" box department only. 

(ii) Entirely hand operated. 

(c) Kind of product, ,urned out.-Cigars, cigarettes and pipe tobaeeo by 
No. (i) and cigars only by No. (ii). 

(~) Quan,ity of manufactured products turned out.-A little over half a 
crore cigars weighing 50,000 lbs. were turned out by Messrs. Speneers in the 
period July 1930 to June 1931. The quantity of cigarettes and pipe tobaceo 
turned out for the same period by the factory is insignificant. 

30 to 40 lakhs of cigars weighing from 45 to 60 thousand Ibs. are turned 
out annually by Messrs. McDowell. 

(e) No. of worker, employed.-'250 men in No. (i) and 80 to 100 men and 
boys in No. (ii). 

(I> Any other information of interest regarditlg l1.ese factories.-In Messrs. 
McDowell and Company's factory, cigars are made, matured and treated 011 

entirely up-to-date lines, and by the same methods as those employed in present 
day factories in Holland and Germany. 

2. No information is available as to the amount of cig~ cigarettes, 
mufr, e1o., made as eottage industry. There are small. factories besides 
individual workers in Dindigul and W oriur rolling cheroots for local COUSumptioll 
and export to other plae.,s. Bidi manufacture is also carried on. extensively 
in the Districts of Madura, North Areot, Guntul", Malabar, and Kumool as Well 
as in thtj City of Madras. Bidis an' mostly consumed locally by the poorer 
classes and also exported to Ceylon, Rangoon and the Straits Settlements. 

3. There has been a stl.'~dy decline in the outtum of cigars in both these 
factories and sales have dwindOOd to about half of what it waS 10 years ago. 
The steadily increasing habit of cigarette smoking and particularly the heavy 
import; duties imposed in the consuming countries and the Empire market., 

LUOAB II: 
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have helped practically ~ kill the export trade in cigar.. Thitl result it! ouly 
to be expected where dutief! are levied on the buitl of weight and not on 
value, as it results in the much cheaper Indian product having to pay exacUy 
1ihe same duty as expensive Havana cigars costing 6 or 7 times as much. 

4. The cheaper qUalities of cigars are either made entirely of Indian 
leaf, or consist of pure Indian fillers and bunch wrappers witb an imported 
outside wrapper. Medium priced brands contain a blend of Indian and 
foreign fUlel's with imported wrappers, while the best brands are made entirely 
of imported leaf. The last named however have a small sale compared with 
the cheap and medium priced lines. 

5. The cnomtous increase in cigarette smoking coupled with the crushing 
d,uties levied on Indian cigars in other countries lends colour to the fear 
t1)at the industry in India is never likely to reach the same stnte of impor­
tance which it enjoyed in past years. A large shart' of the cigars manu­
factured is consumed in India itself, the balance is exported to other countrie~, 
the chief markets being Great Britain, British East Africa, South Africa, Egypt, 
Basra, etc. 

COPT OF LETTER FROM THE DIRECTOR 011' INDUSTRIES, UNITED PROVINCES, CAWNPORE, 
TO THE DnUWl'OR-GENERAL 011' COMMERC'IAL INTELLIOENCE AND STATI8TICS, 
CALOU1"l'A, No. 2309184, DATED THE 4TH SEPTEMBER 1931. 

With reference to your letter No. 4583-C.I.E., dated the Uth July lll31, 1 
have the honour to state seriatim in IWswer to your queries raised in the letter 
under reply :-

(a) Methods of marketing of tobacco differ in the villages and towns. 
In villages most of the popttla~ion prepare thcir own tobacco for smoking and 
chewing which are the only forms of consumption there. They of coursc, get 
their supplies of raw tobacco from the petty shop-keepers, who, in tum, get 
their supplies eitker directly from the producers or from the whole-sale dealers 
in the tpwns. 

M$'keting in the cities of manufactured smoking tobacco is merely in 
the hands of shop-keepers. Very few pI'epare their own tobacco; whereas 
chewing tobacco is had from the shop-keepers both in its raw and manufactured 
state. . 

There are also some larger firms in the cities whose business is to export 
and import raw tobacco from and to different parts of India. They are chiefly 
situated in the towns. 

(b), (c), (d), (e) and (I> do not arise as there are no factories in thia 
province. 

, (g) No information can be given with regard to the approximate quantity. 
of different sorts of tobaccos manufactured in U. P., as no data can be available 
of articles manufactured by the workers in the cottages as they do not maintain·, 
any records of their products. .. 

(1) There has been an enormons increase in the manufacture .of Biria- '. 
il'! this province. They were not known before. As they. are made OD •. cottage· 
Industry basis, l)0 information as to the extent· to which thi! increase haa gone 
can be giYllll. ~ •• 
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(i) The tobaeeo used in the manufacture of theRe Bin. is all indigeno\Jll. 
Supplies of this in the United Provinces is had mostly from the Central Provinces 
and BeniaI. 

,tJaPY OP Ll!l'l.'TEB J'ROlf, THE DmECTOB OJ' IIIDU8TRIE8, BENGAL, CALCUTl'A, TO THE 

DIRECTOR-GENERAL 01' COJUIERCIAL INTELLlGEIICB AND STATISTICS, CALCUTl'A, 

.No. 15342-D.I.G., DATED :I'm: 6TH OCTOBER 1931. 

With refereuce to your letter No. 4578IC.I.E., dated the Htli July 1931, 
and subsequent reminder askiug. for partienIars on several points raised 
therein in connection l\;th the preparation of a note on Indian tobacco, I have 
the honour to state that in the absence of a suitable departmental agency for 
the collection of ind'lStrial intelligenee, we are not in a position to supply 
up-to-date and exhaustive information on all the points. Such information 
collected from various sources and at difterent times 88 is already aWilable 
from our records, is, however, noted below for your information and for iuch 
use 88 you will like to make of it in preparing the note. 

2. Item (a) of yo",. leUe,..-The Department is not aware of any special 
conditions that obtain in this country for marketing of IndiantobaOOd. 
Raw leaf tobacco, like other agricultural commodities, is sold ·in srilalI 
quantities in MIB and market places by the cultivators, wherefrom it is 

. collected by .the middlemen BeparilJ or A,.atda,., brought to Calcutta or stored 
in other important trading centres fot supply to big buyers. 

: 3. Item (b) and (e) of you,. lette,..-There is no mgar, or .snu1f factort 
eaming within the operatious • of the Indian Factorics Act. We bave in o~ 
reocvd names of 9 concerns within the Calcutta Municipal area where cigarS 
or roughly rolled cberoots are prepared. In some eases small disintegra~ 
ing mills are used driven by elcctrie motors for manufacture of ball tobacco 
for Indian consumption but in general such concerns do not come within the 
definition of Factory under the Indian Factories Act. The names of such 
floncerns are noted below :-

1. Addy, Hurry Das, 1 Chandney Cho,,,k Street, Calcutta. 

2. Bengal Cigar Corp<>ration, 1411, Ramknnto Bose 8trcet, Calcutta. 

3. Great Eastern Tobaeeo Co .. ltlA., Clive Row, Calcutta. 

4. Macropolo D. & Co., Government Place,· East, Calcutta. 

5. Nassin Bros.-158, Dharamtola Street, Calcutta. 

.6. Spencer & Co., r .. td.,-68 Strand Road, Calcutta. 

7. National. Cigar Factori~, Maniktolla Street, Calcutta. 

8. Bengal Tobacco Co.,-3IB, Radhakant& Jew Street, Calcutta. 

9. Rance Tobacco & Cigar Manufacturing Co.,-45, Chandney Chowk 
Street, Calcutta. 

The names of the power driven cigarette factories. using modern automati~· 
cigarette making machinery and coming witbin the operations of the Indian 
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Factories Act are noted below :--

1. The Continental Stores Agency Co., Ltd., 82, Nimtola Ghat Street, 
Calcutta. 

2. The American ,Eastern Tobacco Corporatiou Ltd .. 19, Dum Dum Road, 
P. O. Ghughudanga, 24-Parganas. 

3. The Calcutta Cigarette Factory, Grand Trunk Road, Belur, Howrah. 

4. The Rameshwar Tobacco Factory, 362 Grand Trunk Road, Salkia, 
Howrah. 

The above factories are confined to the manufacture of cigarette only. 
4. Item No. (g) of you,. lettl'r.-Cigar making a& 8 hOllIe industry is 

practised by a few families in: Calcutta and to a very limited utent in the 
Rangpur area, but the production under this head is negligible. Snu1f is 
prepared in Dariupur, Belghoria, Agarpara in the district of 24-Parganas and 
in Serampore in the district of Hooghly. We have no information about the 
scope and extent of the manufacture. There is a wide-spread distribution of 
bidi manufacture diffused throughout the province, but largely devl'loped in 
Calcutta wh!!re bidis are manufactured by collcctions of people in godowna 
and dwelling holises. All th .. proCl'sses are carried out by hand. It is esti­
mated that in imd in the neighbourhood of Calcutta there are some 13 factories 
of this character where 10 or more persons regularly roll bidis, while in addition 
to these there are numerous shops and places in every hazar and street in 
Calcutta where bidis are rolled mostly by juvenile Isbour. As far as the infor­
mation of this Department g~es no record is kept of the total sale or ·consump­
tion of bidis and it is unlikely that any accurate statistics in this regard can be 
obtained. 

5. Items NOB. (d), (e), (t), (h) and (i) 01 you, lette,.-No reliable infor­
mation nor any further particulars of interest regarding those factoril'S, under 
tlte above items, are available in our records. 

COPY 011' LETTER FROM THE DIRECTOR OJ' INDUSTRIES, PuNJAB, 'l"O THB DIRECTOR­
GENERAL OJ' COMMERCTAL INTELLIGENCE AND STATISTICS. CALCUTTA, No. 9350, 
DATED THE 21ST OCTOBER 1931. 

With reference to your letter No. 4585-C.I.E., dated th.. 14th July 1931. 
and a subsequent reminder No. 6618-C.I.E., .dated the 26th September 1931, I 
have the honour to give b .. low the requir .. d information Bl'~tim :-

(0) Tobacco is marketed mainly in the form of raw uneured leavl'8. 
Cultivators, after cutting it from the field. tie the leaves in the form of hanks 
which are taken to the commission dealers in mandies for sale. In many villages 
the output is just sufficient to meet the local requirements. Sometimes tobacco 
leaves are also sold by villagers to the local shopkeepers in the form of rough 
cured leaves, who mix them with ,.ab (sugar mollasses) and pound them into ball 
tobacco used for smoking· in • hookahs '. A cigarette manufacturing factory 
recently established in Lahore, get.'! its supplies of tobacco from the Madras 
Presidency. ' 

(b) and (c). The India-Ka-Tohacco Company, McLeod Road, Lahore, i. 
the only concern manufa~turing cigarette with modern machinery. 
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TIle machines installed in the India-Ka-Tobacco Company are worked 
by power. The following concenls engaged in tbe manufacture of cigal1!ttes 
employ hand labour ;-

(1) M. Abdul Ghani, Mozang, Lahore. 

(2) The Northem India Tobaceo Company, Lahore. 

(3) Phagoo Ram, Anarkali, Lahore. 

Cigars are not manufactured anywhere in this province. 

(d) an,i (e). The following statement gives the production and value of 
each cigarette factory ;-

-------------~--------------.---~-----------

Name of footory. 

1. The India-Ka-Tobaoco 
Company. McLeod Road, 
Lahore. 

2. M. Abdul Ghani. Mo. 
&ang. Lahore. 

a. The Northern India To­
bacco Company, Lahore. 

Production. 

Average weekly outturn 
60.000 cigarettes valued 
at Re. 500. 

Daily production is a bout 
4.000 cigalettea and are 
IIOld at ratea varying from 
Be. 7-8-0 to Be. 30 per 
thousand. 

Daily produotion is about 
4.000 oigarettea and are 
IIOld at ratea varying from 
Be. 7.8·0 to Re. 30 per 
thousand. 

Average 
number of 

peraoDlI Remarks. 
employed. 

25 It was started only • 
few months back. 

3 

3 

4. Pbllgoo Ram, Anarkali, Average daily production 2 
Lahore. is 1.800 cigarettes, and 

prices at Re. 10 per thou­
sand. 

(nThere is no further information of particular interest regarding these 
factories as they have very recently been established. 

(g) Information regarding the production of cigarettes by cottage workers 
has been given in (d) above. Factories Nos. 2 to 4 mentioned therein arc 
working on cottage seale. 

(h) There has been some increase in recent years. 

(') Tobacco imported from Madras and Mysore is used in the making of 
eigarettes in this province. Tobacco grown locally is eonsidered unfit for 
such purposes on account of the thickness of its leaves. No inst.utees are 
known where tobat'('() has been mixed with foreign stuff in the manufacture of 
eigarettes. 

Further information on the subject will follow. 
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:CoPYOIi' A. LJol'M'ER li'ROll THE DIRECTOR OJ' INDl1STRIES, PUNJAB, LAHORE, TO TUB 

DIREOl'OR-GENERAL OF COllllEIICI.\L INTELLIGENCE AND STATISTICS, CALCUTTA, 

No. 10526, DATED THE 20TH NOVElIBI':R 1931. 

,In continuation of my letter No. 9350, dated' the 21st October 1931, I have 
the honour to supply the following additionRl information':-

(b) and (e). The Internutional Tobo.cco Corporation, Govind' Mahal, 
AmritsaJ.', is another power-driven Cigarette factory in addition to the one 
already reported. 

The following concerns engaged in the manufacture (i) of cigarettes and 
(ii) 6f snuff employ hand labour only :-

(i) The Unique Swadeshi Tobacco Company, 41, Civil Lines, Lawrence 
Road, Amritsar. 

, (ii) 8nuffFactories-

'1. Pandit Tirath Ram Lal Chand, Hazro. 
2. Lala Thakar Das Nathu Mal, Hazro. 
3. Lala Parma Nand; Devi Ditta, Hazro. 
4. ,Bhai Bhag Singh Santokh Singh, Hazro. 
5. Lala .Devi Ditta Bira Nand, Hazro. 
6. Lala Jita Mal Jawal Mal Pawa, Hazro. 
7. Lala Gopi Chand Jit Singh, Hazro. 
8. Lala Narain Das Amar Singh, Hazro. 
9. Rai Sahib Lala GobI Shah, Hazro. 

10. Bhai Kishan Singh Dhian Singh, Hazro. 
11. Lala Gokal Mnl Hans Raj, Hazro~ 
12. Lala Gokal Chand Heni Raj, Hazro. 
13. Pandit Tirath Ram Uttam Chand, Hazro. 
14. Sardsr Ram Singh Katl;lUri, Hazro. 

Cig-ars 81'(' nowhere manufactur~d in this province. 

(d) and (e). The following statement gives the production and value of cl1('h 
of the concerns mentioned above :~ 

Average 
number of 

Name of factory. Production. person. Remarb. 
employed. 

1.-
1. The International To· 2,00,000 cigarettes per day 69 

bacco Corporation, Go-
vind Mahal, Amritsar. 

of 8 working hours of 
the value of Rs. 300, 
weight 500 to 600 lba. 

2. The Unique Swadeshi This factory manufactures 10 
Tobacco Company. 41, about 15,00,000 cigamt-
Civil Lines, Lawrence te_l,50,OOO packet-. 
Road, Amritsar. 3,000 boxes valued at 

Re. 9,000 per annum. 
The approximate weight 
of these cigarettes 5,000 , 
lbs. 
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11>-
1. Pandit Tirath Ram La! Chand, Hazro. I 
2. L. Thakar Das Nathu Mal, Hazro. ~ 
3. L. Parma Nand Devi Ditta, Hazro. 
4. Bhai Bhag Singh Santokh Singh, Hazlo. J 
5. L. Devi Ditta Hira Nand, Hazro. 
6. L. Jita Mal Jawal Mal Paws. Hazr'l. 

: 7. L. Gopi Chand Jit Singh, Hazro. 
8. R. S. L. Gokal Shah, Hazro. 

10-30 workmen ' in 
factory. 

Clwh 

9. L. Naraiil Das Aniar Singh, Hazro. 

\ 10. Bhai Kishan Singh Dhian Singh, RaZlo. \ 

1 The total output of snuff at 
Hazro is about 24,000 
maunds value at 
Rs. 12,00,000 per annum. 
The manufacture of snuff 
has decreased to a great 
extent, as the Kashmir 
and BahawalpID' States 
have inl'reased th~iriIDport 
duty on this commodity. 
Many snuff manufacturers 
have migrated there and 
manufacture snuff by im­
porting tobacco from 
Hazro. 

I 
, 11. L. Gukal Mal Hans Raj, Hazro. 

~ 
, 12. L. Gokal Chand Hem Raj, Hazro. I 

13. Pandit :irath Ram Uttam Chand, Hazro'J 

14. S. RaID Singh Kathuri, Hazro. 

(f) There is no further information of particular interest regarding these 
fal'tories. 

(g) Detailed information regarding the production of cigarettes :md SUII.ft' 

has been given ahove. 

(h) There has been a considerable decrease in the production or snuff 
during the last ten years. ' 

(i) Tobacco used in the factories manufacturing cigarettes is imported 
from Guntur in the Madras Presidency, Kukra I/. Railway Station on thll 
Rohilkhand and Kumaon Railway and Nadiad in Gujarat, Kathiawar. The 
faetorics manufacturing snuff use chiclly Hazro tobacco. This is ,8 cottage 
industry. ' 



Statemen' f'eceived /f'om the Directof'-General of Commercial IntelUgfJtlce ot/a Statistics with his demi-nfficial letter 
No. 4890-C.I.E., dated 271h July 1931, 

Exports of Tobacco (manufactured and unmanufactured) from British India. 

Quantity. Value. 

ArtioJee. 
1927·28. 1928·29. 1929·30. 1930·31. 1927-28. 1928-29. 1929-30. 1930-31. 

Lba. Lba. Lbe. Lbe. Re. Ra. Ra. Re. 

Tobacoo-

Unmanufactured .. 28,087,669 32,932,102 25,972,767 27,970,510 98:57,840 1,22,61,802 99,48,397 96,72,541 

Manufaotured-

CigIU'll .. .. 281,502 260,370 280,604 219,762 3,01,319 2,85,808 2,98,724 2,45,666 

Cigarettee .. · . 288,155 284,077 292,910 342,087 2,98,218 2,69,739 2,79,860 3,16,445 

. 
OtherSorte .. · . 589,163 422,847 523,075 560,273 1,55,931 1.29,685 1,15,076 1,30.391 

Total Tobaooo · . 29,246,489 33,899,396 27,069,356 29,092,632 1.06,13.308 1.29,47,034 1.()IJ,42,057 1.03.65,043 
-. 



Average valuo of Exports of Tobacco . 
.. 

- . 
Average value ~er owt. 

Artioles., 
1927,.28. 1928·29. 1929·30. 1930·31. 

, I -
R .... !!. Ro. A. F. as. ... r. ~4.~. 

Tobacoc>-

U~tured ~ . .. .. .. .. .. 39 411 41 11 9 42 14 1 38 11 8 

Manntaotured-
., 

Cigars .. .. .. .. .. .. 11914 6 122 14 10 119 , 0 l2Ii 8 1 --- -~--.-- ---. . 

Cigarettes .. .. .. .. .. .. .. 111 14 1 106 I) 10 107' 0 4 103 9 II) 
., 

-_.--- '."'- --_.-_. " 

OtherSon. •• .. .. .. .. .. .. 2910 4 84 1 8 2410 8 26 1 1 

. - - ~ ~ '4 ._ .,' .. ~ .. ~ ~ , ... 



._. Statement -f'eceweiJ,'-!rom -the· Director-General 0/ Commercial InteZZigence anll . Statistic.1I fAJith- kis dBrM-of!iciaIJetter 
No. 4890-C.I.E., dated 27th July 1931. 

Imports of Tobacco (manuf~tured and unmanufactured) into British lutlia from foreign countries by e~a. 

Quantity. Value. 

Artioles. 
1927·28. 1928-29. 1929·30. 1930·31. 1927·28. 1928·29. 1929·30. U~3O-31. 

IbB. lbe. IbB. IbB. Ra. Ra. Ra. R .. 
Tobacoo-

Unmanufactured .. 3,984,951 6,766,716 4,551,848 1,608,381 32,01,052 57,42,364 39,71,521 14,39,646 

Manufactured __ 

Cigars .. .. 35,973 34,490 39,553 32,514 2,00.864 1,74,218 1,75,014 1,59,546 

Cigarettee 
# .. .. 5,595,966 4,952,083 5,282,965 3,059,692 2,39,96,319 2,00,90.260 2,13,16,574 1,22,48,144 

.. . - . ... . . - .. ---
Tobacoo for pipet 

a1garettee. 
and 254,257 217,694 223,253 189,648 15,16,088 13,15,435 13,56,941 10.88,627 

OtherSorte .. .. 56,898 29,589 32,991 39,752 2,18,023 1,37,251 1,50,940 1,79,846 

Total Tobaooo ... 9,928,045 11,994,571 10.130.610 4,929,987 2,91,32.346 2,74,59,528 2,69,70.990 1,151,15,809 



Average value of Imports of Tobacco. 

Average'value per cwt.: 

Artioles. 
1927·28. 1928·29. 1929·30. 1930·31. 

Ra. A. P. RB. A. P. Ra. 4. P. ·RB. A. ~. 

Tobacco-

Unmanufactured .. .. .. .. .. . . 89 14 5 95 2 1 9711 7 100 311 

Manufactured-

-
Cigara .. .. .. .. .. .. .. 625 10 11 666 10 4 49612 8 650 I 6 

Cigarettes .. .. .. . .. .. .. 489 0 2 454 6 5 45114 8 448 6 6 

, 
Tobacoo for pipes a.nd cigarettes .. .. .. .. 667 14 i 67610 9 712 10 10~ 643 0 8 

. -

.-
Other Sorta •• .. .. .. .. .. .. 429 2 10 619 15 7 612 5 5 506 9 9 



AP:PENDIX XXII. 

SUBJECT No. 23. 

nm MA.R~TING OF AGRICULTURAL PRODUCE. 

In their chapter on Communications and Marketing, the Royal Commission 
on Agriculture in India drew attention to the economio losl which (\CeuI'. 
through ineff!)Ctive markllting and lWlde the following definite ~mmendationll :-

(24) Apart from the organi.sation of prodncers for tbe sale of prodnce, the 
-D\ost effective means ;of eliminating unnecessary Dliddlemen are the 
provision of good roads and the establishment of well rtgilialed 

..markets,..easy -'If &CICei!S te the eultivator. 

(25) The establisbment in all provinCt'S of regulated markets OR ~ Berar 
il,'fStem as modified by the Bombay legislation is ,recommended. 

(26) The system of rcgulate!l markets should heextep.ded,to p~uctd "ther 
than cotton • 

.(27.) . .Regulated ~keta mould ·enly he iltItabli$ed llI1der provincial I'!gil'-
. ution. 

(28) Local governments shoUld take the initiative in establishing regulated 
~arkets anel such markets should :pe est.!J.blished -immediately in a 
few suitable centres. 

(29) The initial expenditure _C!n Jandl!Jld bJ1ildingl iOCD...,..d .in .• t.ar..iDg 
.such markets should be met from a loan from provincial revenues. 

(30) The relationship of a regulated market to the council of any runr.i­
cipaIity or to the local board in the area in !Which it is estalJlil'lhcd 
.will requiIJ, careful cpnsideration in drafting the necessary' Jet;i.sla­
tion. 

(31) Suggestions are made in regard to the personnel of the market I!Om­
,mttee. 

(32) Machinery should be provided for the settlement of disputes R1·Uiing 
in regulated markets. This should take the form of a hoard of 
arbitrator!\, . 

(33) Amongst the duties of the market committee shquld be that of pl/ll,ing 
marketing information in a suitable form at the disposal of Udlll'll 
w: the market. 

(34) 4ction should be taken to prevent brokers in a regulated market from 
""ting for both buyers and sellers. . 

(35) Storage accommodation on a limitea scale should be provided in 
regulated markets. 

(36) S~ggestions are made for the utilisation of regulated markets for 
-purposes of propaganda in favour:ilf agricultural improvement and 
f4 thrift. 

It is of iaterest to uview brieflJ' the progress which has taken plaee since the 
RQyal Commission reported and to see what outstanding difficulties if ally, pre­
vaut progress lin particular areas. 

2. The Bombay Cotton Markets Act, 1927,;to :lVhich .reference is Insole in 
'the Royal Commission's report, became .,operative with the publication . of the 



statutory rules in 1929. A new regulated market under the Act ha'l Illlen 
established at Dhulia and the first year'B report of the Market Commitwe 
,(Enclosure I) Bhows that, on the whole, it has been successful. An outstllurling 
fea~ure was the provision for the proper settlement, hearing of eomplaints 'by 
c~tlvators and other Bel~ers ; 167 disputes. ·were seWed by the Market Superin­
tendent and 8 by the DlBputes Sub-Committee. The size of the market will be 
ga~ered from the fact that approximately 34,000 cartloads of Kapas and Cotton 
mamly the former were dealt with during the season. 

3. In the. HoIkar State, regulated markets for eotton have been lltemlily 
developed dunng the past 3 years or so, and it was reported recently' that' five 
IT.l1l'kets were working successfully. 

4. In Berar, whieh has always been a pioneer in this matter, the· rules' Inade 
under the Berar Cotton Markets Law of 1897 .• 'were revised in 1931 so as to 
'bring them more generally· into aceordance with tfte recommendati~ns of the 
Royal Commission on Agriculture and of the Indian Central Cotton Committee. 
One important change made is that half the members of the Marketing 'Com­
mittee are now elected by the cotton growers of the area served by the market. 

5. In· the Central Provinces (proper), open eotton markets hilve existed 
fo1' many years. These have been established under the Municipal Aet, 'but, 
as this fact was found to lead to difficulties in introducing modern improvements 
amI that, on the whole, the system was· inferior to that prevailing in Berar, iii 
private membruJs bill has recently been introduced in the provincial legislative 
council for the establishment of cotton markets on the lines of those in Berllr 
aud Bombay. 

6. In Madras, lack of the necessary legislative. sall6tion delayed -the lJStah­
lisllment of regulated markets for cotton and other produce for some ycm·s. 
Recently a "Bill to provide for: .the establishment and better regulation of 
markets for commercial crops in 'the Presidency of Madras" (Enclosure II), Las 
becn introduced. This bill follows the principle recommended by·tlw &yal 
Qommissionof extending ,the system of regulated markets to .all commercial 

,crops. 
7. -The recommendations of the Royal Commission were examined by all 

provincial governments. In the United Provinces a market survey was considered 
the first necessity and in Bunna t.he committee appointed.to enquire into .Jonditiolls 
of' "rice and paddy trade" was asked to advise the Loclll Government on the 
Royal ,Commission's -recommendations. 

8. In Bihar and Orissa, the Commission's recommendations were found 
inapplicable to conditions obtaining in that province. At the Simla Confereuce, 
1928. it was pointed out that the vested rights of the proprietors of existing 
market:! under the permanent settlement stood in the, way of taking (.U('h 
action as the Royal, Commission recommended. It is an.essential feature of. the 
sc},eme for regulated markets on Berar and Bombay lmes that unauth'*il:'old 
markets within a certain radius of the regulated market should be prohibited. In 
Bihar, 95 per cent. of the markets in semindan arl'88 belonging to the proprietors 
of the land IUld the profits' arising from them, were taken into account at the time 
of the permanent scttlf'ment, a fact which renders prohibition of unregulated 
market", well-nigh impossible. The difficulty described applies tooth'll' 'Per­
manently settled tracts,_ and to some extent to all zemindan ~acts, so that where 
that fonn of land tenure prevails, a modification of the regulated· markets slilie~e 
seems called for. .The solution, undoubtedly, lies in the direction of legililatioll 
to pe.TUlit of .the regulation ·of the conditions of trading in particular commodities 
in all markets instead of the regulation of the management of the markets the.n­
selves. There is BCOpe here for careful economic investigation. 
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. 9. In paragr~ph 42~ .of their report dc~ with the value of provul.I'ial 
boards of econolIllc enquuy, the Royal COlDJIUSllion drew attention to the !luecellll 
of economic studies conducted by this agency in the Punjab. In the Uuited 
Provinces the newly constituted board has taken up the study of certain questiollli 
connected with thc marketing of agricultural produce. 

10. While it is satisfactory to be able to l'CC¥lrd that • certain am~unt 
of progress has been made in the organisation of markets, it has to be IVI· 
m~tted that progress is much too slow. The Central Banking Enquiry Com· 
mittee has made a number of i%nportant and far-reaching recommendatioraa 
which should assil!t in the finance and market~ of the produce of the e'luntry 
on thc wholesale scale. Their recommendations for the creation of licensed "'are­
house; in particular, may prove of great value to the cultivator. But it ill n .. t 
possible to -discuss these proposals apart from the financial structure on .'hir.h 
they are to- be based ;'mlantime there is great scope for the i%nprovement (Ie the 
primary markets· where the cultivator sells his produce. The e1lect of I'l'CiIellt 
low prices for agricultural produce would be considerably mitigated if the 
wastagf' due to inefficicnt marketing were reduced. 

11. The subject is therefore placed before the Advisory Board fot WIJ­

sideration whether, and in what manner, the Imperial Council of Agriuultul"ll 
Research can take the initiative in assisting in the more rapid developmcnt of 
bettur primary markets for agricultural produce in India. 

;pated the 6th JaW/tary, 1932. 

T. V!JAYARAO:Q:AVACHARYA, 

B.cre'IWII. 

ENCLOSURE L 

-ANNUAl, REPOr.T OJ' THE DHULIA CO'l"lON MARKET FOB THB YEAa 1930·31, 

Introduction.-For a long time, the Government of Bombay had iJi 
view the establishment of a regulated Co1t!>n Market to be run (in lines 
similar to those in the Berars but with certain i%nprovementl!. The Cotton 

_ Market Act was acCordingly paSsed in 1927 and rules thcreunder wert' 
frlUDed in 1929. In February 1928, the Dhulia Taluka Development AJIeo.. 
ciation passed a' resolution requesting 'local bodies, "ie., the District Locul 
BOllrd and the Dhulia Municipality to move Government to apply the Act to 
Dhulia. The District Local Board, West Khandesh, passed a resolution 
accordingly on 11th September 1928. The Dhulia Municipality also follow­
ed -suit. In addition, the leading trade members, Oulabchand Shct and 
the iatl> Ksshinath Shet showed considerable enthusiasm in making repeated 
requests for a well organised and regulated market for Dhulia. The !Iarket 
Yard (7 acres and 31 gnnth8l!) was o1lered at a nqminal rent and free of 
altered asscl!sment for a period of three years by Mr. Colabawalla and 
Penkarand tbe Manmad Manufacturing Company. As a result of this ready 
re.~ponse from the local factory owners, merchants, agricultnri&ts and Local 
Authorities, . Government selected Dhulia as the first place best suited for the 
organization and conduct for a regulated cotton market. 

It 'was first ..intended to coinmence the operations of the Act at the cow­
mencement of the season, 1Jiz., early in October but owing to delay in the 
pUblication of the names of the members of the . Committee-elec~ 811 well 
as nominated-and in the decision of other questions, the CoIDlIllttee eould 
not meet till 30th September 1930. 
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.lllembers.-The following memhers constituted the first Cotton Market 
Committee, for the triennial period ending August 1933:-

Cotton growers. 

1. Mr. Uttamrao Bhilajirao Deshmukh, Morana (Taluka Dhulia). 

2. Mr. Sampatrao Ganpatrao Patil, Mukti, (TaIuka Dhulia). 

3. Mr. Tikaram Kashiram Patil, Bhadna (Tnluka Sakri). 

4. Mr. Lahu Chimnaji Patil, VirdeI (Taluka Sindkheda). 

5. Mr. Govindrao Zaga Patil, Dhulia. 

6. Mr. Jairam Krishna Patil, Ghodada (Taluka Sakri). 

7. Mr. Yashavantrao Dalpat Patil, Varshi (Taluka Sindkheda). 

Cotto,. Traders. 

8. Mr.J. P. Tarapore, B.A., 

9. Mr. Gulabchand Hiralal Shct, 

10. Mr. ChandrabhanNandram Shet, 

.11 .. Mr. Chunilal Maganlal Shet. 

Representatives of Local Bodies. 

12. Mr:' Motiram Kadu Patil (District Local Board)-From 1st Octoher to 
29th June 1931; and 

Mr. Dipchand Sapadu Patil, from 30th June onwards, 

13. Mr. Ganpatrao Moghaji Varade (Dhulia Mlmicipality). 

Government Nominee. 

14. Mr. S. H. Prayag, M. Ag., Cotton Breeder, Khandesh, Dhulia, (Mr. t:l. 
H.. Prayag was elected Chairman for the year. During his 
absence on leave for a month and a half Mr .. Govindrao Zaga Patil 
held .the office of Chairmanship). 

The following were other. office-bearers for the year 1930-31 appointed by 
the COIX.mittee for the conduct of market business. 

Controlling Sub-Committee. 

1. Mr. S. H. Prayag. 

2. Mr. J. P. TarlLpore. 

3. Mr. Uttamrao Bhillajirao Dcshmukh. 

Disputes Sub-Committee. 

1. Mr. J. P. Tarspore. 

2. Mr. Govindrao Zaga PatH. 

3. Mr. G. M. Varade. 



Auditor,. 

1. Mr. G. M. Varade, 

2. Mr. Govindrao Zaga Patil. 

Vice-Chairman . ......,Mr. Ganpatrao Moghaji Varade remained as Vieo­
Chnirm8ll till 21st April 1931, when Mr. Govindrao Zaga Patil took hitt 1>laee 
as Mr. G. M. Varade ceased to be on this seat owing to re-election of the mem-
bers in the Municipality. . 

. Working of the regulated market and difficulties encountered.-In the 
beg~lIlIDg, the Committee experienced considerable difficnlties. A lllrge 
sechon of the cotton merchants though in favour of the application of the 
Act to Dhulia, desired to postpone it till the next year for reasons of trade 
depression and dislocation of traffic in general· due to mass Civil DisobelUence 
Movement. Attempts were made to approach the Collector for its postponement 
and to move the Dhulia Municipality to send a resolution of postponement. 
But al'l the Committee had already started its work and had begun its sitlings to 
frame the bye-laws, it was considered undesirable to postpone the working. 

As the Committee had to start its work without the' necessary funds, Gov­
ernment was approached for a loan of Rs. 5,000. To avoid delay, Government 
in tbeirresolution (G. R. R. D. No. 374128, dated 5th November 1930) imlJle­
diately sanctioned an advance of Rs. 3,000 as part of the loan. Ths bye-laWll 
had to be framed as the Committee could not function without these. In this, 
the Committee received considerable help from the late Rao Saheb K. M. Pawn 
(whose untimely death, the Committee so deeply mourns). These bye-lawl were 
submitted on 13th October 1930 to the Commissioner, C. D., Poona, who was 
kind enough to give his immediate sanction. 

It was at first announced that the market was to be opened on 27th 
November 1930, at the hands of the Commissioner, C. D., Poona. Jfhi9 \\'as 
resented by the cotton merchants and "Hartal" was declared. The trouble 
a-ssumed a serious form paralysing the trade for some time, the market being 
closed for five days. Wiser counsels soon prevailed and the situation \\·OP. 

reconcilell by an amicable agreement between the cotton traders and growers. 
The market was opened on 1st December 1930. The delay in the opening of 
the Iilarket by a month and a half after the Beason had commenced caused IIOme 
inconvenience to the strict adherence of some of the rules-licenses had to be 
given to weighmen who had already been engaged by the cotton traders; open 
ltidding could not be brought into force for. some time; the cotton could not 
be graded and valued separately owing to the mixed nature of tho cotton 
brou!!'ht into the market. Emergency meetings had to be held and. certain 
modifications in the bye-laws had to be made. With the opening of the regulated 
market, there were indications of slight reduction in the rates offered for seed 
cotton, owing to the disallowance of aU unauthorised trade allowances to ",hich 
the traders were accustomed. This had a temporary set-back Oil the trade; 
some of the Beed cotton carts that had come or should have come to Dhulia 
mal'ket, were found going to Amalner market, in the hope' of getting higher r.d.es. 
III order to impress on the minds of cotton growers the benefits arising out of 
such regulated markets, a vigorous propaganda had to be undertaken. 

Pr(lpaganda work.-A leaflet showing the benefits to be derived: from 
regulated market was at first printed and a thousand copies were distributed ,in 
the area that served the Dhulia Cotton Market, N., three talukas of Dhnba, 
Sakri and Sindkheda. A dozen magic lantern slides showing the . ailllil and 
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objee1.6 of regulated markets were prepared and leetures with the help of tb~ 
were delivered at the following important renttes :-

(1) Kusumba, (9) Chimthana, 
(2) Wani, (10) Sindkheda, 
(3) Ani, (ll) Chanda, 
(4) ilongir, (12) Shimel, 
(5) lIukti. (13) Borkund, 
(6) Nyahalod, (14) Vinehur, 
(7) Nardana, (15) Mordad. 
(8) Dondaicha, 

In addition, an oftirer of the Agricultural Department visited the 
gilmer)' every day for about 20 days to watch the progres.'i, to settle the dis­
putf.:S and to make the necessary suggestions, Some enlightened cultivators and 
few ftpreseotatives of the growers spread the knowledge of the obvious bendits 
of such a market among the illiterate and ignorant cotton growers both in the 

• market yard and in the mofusil. AJl this had the desired salutary effect. 
The total number of eart.&--i!eed cotton and lint-that entered thc nUlrkct 

from 1st December were as follows :-
Kind of Cotton. No. of (·nT!;;. 

Seed-eotton 
Lint 
Cotton waste (low grade eotton) 

Statement of receipt' afttl ezpeftditttre.-See table enclosed. 

32,522 
1,296 

96 

Stal 6ftgaged.-The following was the staff engaged during the year :-
i 

Serial Designation. Pay. Allowance. Remarka; 
No. 

Ra. Ra. 
Per Per 

.meoaem. melllllllD. 
1 Superintendent ," .. .. 100 10 Pe~nt. 
2 Clerk .. .. .. .. 25 .. .. 
3 .. .. .. .. .. 25 .. Temporary 
4 Gateman .. .. .. 17 .. .. 
5 " .. .. .. .. 17 .. .. 
8 " .. .. .. .. 17 " .. 
7 " 

.. .. .. 17 .. 
" 8 .. .. .. .. 17 .. 
" 9 Peon .. .. .. 16 .. Permanent 

10 Night watchman .. .. .. 15 ., Temporary. 
11 " .. .. .. .. 15 .. .. 
12 Sweeper .. .. .. .. 10 .. 

" 
Me."iftgs.-The first meetmg was held on 30th September 1930. .As the 

bye-laws had to be framed, the nu.mher of general Committee and Sub-Committee 
meetings held in October and November 1930 were frequent, there being in an 
10 meetings during the course of two months. Emergency meetings ,were alSo 
hpld on 27th November and 8th Iket>mher to settle eertaiD vital issues. The 
total number of meetings in alI was twenty-two. There was no oeeasioD on whi.·h 
• Dleeting had to be postponed for want of Ii quorum. 

BetUJil' deri"etl.-The first outstanding feature of this market which seems 
to have appealed to .th~ cotton grower is the provision for the hearing of Lis 
oomplaints by the Market Superintendent and by the Disputes Sub-Committee. 

LllCAB SO 
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~ the unregulated market the grower i~ entirely at the mercy of the trailer. 
SlUce first December, 167 disputes were settled by the Superintendent and 8 t.y 
the Disputes Sub-Committee. Though the task entrusted to this Committee was 
arduous, it is a matter of gratification to note that this Committee was ahle to 
settle the disputes to the satisfaction of both the parties and in no case WIlS thl'ir 
decision set aside. The grower finds that he is given a &quarer deal thau what 
he would have got before. The other benefits obtained by the grower clln be 
summed up as follows :-

(1) Facilities for the stay of earts during odd hours. 
(2) Safety of cotton carts from theft. 
(3) Announcement of daily cotton prices. 
(4) Regularity and control of fees levied by cotton traders, ",il., Adat 

Panjarapole, etc. . 
(5) Correct weighment. 
(6) No unauthorised deductions in weight and no other trade allow­

ances except those included in the bye-laws. 
(7) Proper value for the quality of cotton. 

The above does not represent all that can be desired. There are still many 
defeets and long established abuses which have yet to be overcome. Didputes 
arise 8iI regards the deductions in rates or allowances to be given in cues of 
cotton containing earth, sand or moisture and formula is to be developed ond 
is before the consideration of the Committee for settling these difficult queHtiolU1. 
A good deal of improvement is, therefore, necessary before the benefits ot: &u(·h 
a market may well be realised. To effectively carry this out, alteration.. and 
modifications in the existing rules and bye-Iawl are also necessary and the Com­
mittee has approached the authorities concerned for the necessary changes. It 
is hoped that most of the defects will be remedied in the course of a yeal' or 
two. 

Visifors.-During the year the gentlemen who had been specially deputed 
by the authoritics conr.emcd j;o pay their villits to this market, were (1) Mr. S. 
S. Salimath, B. Ag., Deputy Director of Agriculture, S. D., Dharwllr, 
(2) Mr. V. V. Gadgil, B. Ag., Deputy Director of Agriculture, Konkan, Ratna­
giri, (3) Mr Syed Ali Husain, B.A., L.T., deputed from the Managing Director, 
Bombay Provincial Bank. All of them expressed their satisfaction for a good 
beginning made in the initial stage of such a regulated market. 

Conclustons.-It is a matter of gratification to note that the market on 
the whole, has come out successfulJy through a period of unprecedented strain 
and though it had to face opposition from the cotton traders in the be~;nning, 
the Committee received hearty co-operation from them after the starting of the 
market. In the working of the Committcl' every help was given by all the officers 
of . the Revenue and Agricultural Departments. The Committee is very mucb 
thankful to the Commissioner, C. D., and the Collector of West Khandeslt, for 
the prompt assistance rendered to the Committee in the matter of ath-ance 
which the Committee so badly needed in its initial stage of working. The Com· 
mittee also feels very grateful to Mr. C. G. Marathe, Huzur Deputy Collector, 
Dhulia, for the valuable help rendered by him in the framing of the bye-laws 
and in the modifications and amendments to the l'Ules and bye-laws and in guiding 
Ule meeting properly. 

In the conduct and discharge of my work, I am glad to report that I 
received the hearty co-operation of all the members of the Committee and 
especially those of the Dil'!putes Sub-Committee I tliz., Messrs. Tarapore, Ganpat­
rao Varade and Govindrao Patil. Among the staff, Mr. Y. V. Salunkhe dCIICt'Ves 
,pecial mention for the zeal and enthusiasm be put into the work by daily 
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attending the factories and by settling the dispntes on the spot. Mr. Lalsing 
Plltil also deserves prai.~e for his hard work. 

Dhulia may well be proud of being the pioneer in the opening of a l"t'~­
lated market in the Bombay Presidency arid especially at a time when the 
economic depreuion was very great. It is hoped other markets will soon 
conic uRder the regulations and make trade smooth and free from abuses. 

. S. H. PRAYAG, 

DBULJA, 
The 1st September 1931. 

ChairmtMI, 
COttOIl Markel Committeee, DhuZi& 

COttOIl Market Committee, DhuZia. 
Statement showing receipts and expenditure during the year 1930-31. (from 

12th October 1930 to 31st August 1931). 

Receipts. Expenditure. 

Re. A. P. Re. A. P. 
I. Market cess 4,563 3 0 I. Establishment 1,849 J3 0 
2. Registration and Lioense 2,855 12 0 2. Registration and 711 8 0 

fee. Lioense (refund). 
3. Ground rent .. 97 8 0 3. Postage and tele- ~115 8 

gram. 
4. Miscellaneou8 •• 296 0 0 4. Ground rent 15 0 0 
5. Printing 132 0 0 5. Miscellaneous ·304 11 IS 
8. Badges 25 2 0 6. Lighting " 171 13 IS 
7. Postage and telegrams 45 4 0 7. Printin~ •. 68012 0 
8. Lighting 1 8 0 8. Badge. 303 8 0 
9. MunicipaJ tax, etc. 3 2 6 9. Building .. 4,392 2 D 

10. Commission .. 1 5 6 10. Furniture .. 274 8 0 
11. Government advanoe .2,000 0 0 11. Municipal water tax, 39 9 IS 

etc. 
12. Disputes Sub·Oommittee'8 2 0 0 12. Stationery 7813 II 

fee. 
13. Travelling aIlowanoe 0 6 0 13. Travelling allowance 240 8 0 

(refund). tomemoora. 

Total expenditure 9,464 9 II 
Balance with 
Urban Bank, 
Dhulia &8 

under current Re. A. P. 

account 135 3 3 
Saving Bank 
account 340 2 0 

Balance with 
Mr. Ratanshi 
Hirji Tara-
waJa, Bombay 25 0 0 

Balanoe on 
hand 58 4 0 558 9 IS 

Total 10,023 3 0 Total 10,023 3 0 

(Sd.) (Sd.j s. H. PRAYAG, 
Superinteruknl. Chait'matt, 

Ootlort Mar1cd, Dhulia. Cottall Market Committu, Dhulia. 



ENCLOSURE II . 

.d. Bill to provide for the establishment and the· beUer regulation 0/ markt'. 
for oommercial crop. ,n the Presideflcy of Madrcu. 

Preambl~.':""'-WhereaS it is expedient to provide for the e8tabli~hmellt "t 
reco~nized open. markets for the purchase and. sale of commercial crops in tile 
Pl'esldency of Madras and for the better regulation of lIuch markets; 

And wl1ereas the previous II(&lletion of the Governor-General l.tas been 
obtlliued to the passing of this Act; . 

It is hereby enacted as follows :-

1. Short titlo.-(1) This Act may be called the Madru Commercial Cropi 
Markets Act, 19 

(2) Extent.-It extends to the whole of the Presidency of Madras. 

i. Dofinitions.-In this Act, unless there is anything repugnant in the 
subject or context, . 

(i) 'Commercial c,op.'-" Comruercial crop" means cotton, grouJIIlm,t, 
tllbal'co or any othl'l" crop or grain which the Local GoverJ\lUflJ1t 
may, by notification in ~hll For' Bt. Georg. Ga,eele, declare to be 
n commercial cro~ for the purposes of this Act, 

(ii) 'Gt;ower of a commerciai crop.'-" Grower of a commercial crop" 
shall not include a dealer or broker in that crop although ho may 
grow that crop. If a question arises as to whether any person is 
a grower of a commercial crop or not for the purposes of this 
Act, the decision of the ColleCtor of the district in which the 
market is situated shall be final; 

(iii) 'Local body.'-" Local body" means the Corporation of Madraa or 
a mlinicipal council· or a ta:luk board or a panehayat constituted 
under any enactment fot the time being in force ; 

(iv) 'Market.'-" Market" means a market established under section 3; 

(v) 'Pre8cribed.'~" Prescribed Of means prescribed by rules ot bye-laws 
made under thIs Act; Ilnd 

(vi) 'Taluk Board.'-" Taluk Board" means a Taluk Board constituted 
under the Madras Local Boards Act, 1920 (Madras Act XIV of 
1920), and, "herll in MY part of a district there is no tal uk board, 
the district board constituted under the said Aet. 

3. Notification of II marke •• -(i) The Local Government may, at the 1'C­

qnest of. or after consulting a local body, by notification in the Fort B.. George 
GaJlette, establish any place, being the property -either of the Local Government 
or of the local body, as a market u'nder this Act for the purchal!e and lIBIe of 
any commercial crop or class ·of. commercial crops specified in such notification. 

(2) Every such notification sbaD define the limits of the market 80 estab­
lished, and may, for the purpoSeS of this Act, include within snch limits BUf·b 
iO(la! area &,0; the Local Go\"emmen~ may determine. 

4. No private maTket In be Dptfl';d in ur.Rear.places declared to be marketJl.­
Where,'er the Local Government have, by a notitlcation under bCCtion 3, 
cstabli<;hed any place as a market for the purchase and sale of any specified 
comnt()rciaf crop or class of commercial crops, no person shall, within the 
liniits of such market or WithIn suc\ distance tbereof as may be notified in the 



Fort St. George Gazette ip this behalf by the Local Government. exe.ept with the 
I!anetio,n in writing of the Local GovernnJent authenticated by the signatur~ 
of u Secretary to the Local Government and subject to such conditions as may 
be imposed in such sanction, set up, establish or continue or allow to be con­
tinued any place for the purchase and sale of such erop or dass of crops. 

, • Explatlfltion.-A person shall, I\ot be deemed to set up, establish or C(1J1-

tinue or allow to be continued a place 88 '" plaAJe for the purchase and sale 
of comruercial crops within the meaning of this section if he sells his ,;),\'n 
crops o~tside the prcmisel! set apart by the market committee for i!u(lh pur­
chase and sale. 

5. The market commiteee.-(l) The management and superintendence tOf 
every market shall be vested in a market committee. The market committee 
shnll be. constituted in such manner 88 this Local Government may (leter'wine 
and shall consist of not less than twelve and not more than sixteen membel'li. 
Of these-

(') not les8 than one-half shall be persons elected' by the gr:>wers of 
the commereial crop or class of commercial crops in such area 
88 the· Local Government may determine; 

(ii) two shall be nominated by the Local Government; 

(iii) two shall be elected:-

(a) by the Corporation of Madras from among its members, hi case 
the market is situated within the city of Madras, or 

(b) by the municipal council from among its members, in case tbe 
market is situated within the municipality, or 

(c) by the taluk board from among its members, U. ca.'1e the market 
is situated in a non-panchayat area, or 

(d) by the panchaya,t from among its members, in ease the rnarket 
is situated in 8 panchayat area, or 

(c) by the members of tht' local bodies concerned from among them­
seh'es in ease the market is situated within the jurisdiction of 
more thnn one local body; and 

(iv) the remainder shall be elected by the traders in the market in such 
manner as the J.oclll Governm~nt may dl'termine. 

Provided thnt 1\ member r.lected . in his capacity as u member of a pal'ti­
culnr loca1 bodY, shlln cease to hold offi('e liS member on his ceasing to be a 
member bf the loeal .body h~' whicll he was elected. 

(2) Every market committee shall' elect one of its members to be its ehail'-
man. 

6. Marl"" commiUee '0 b, a body corvora'II • ...,-Every market committee 
shull be a body corporate by such name as the Local Government may topedfy 
in the notification establishing . it, shall lll~ve perpetual SUC~SSiOD aud" a 
common seal, may sue and be sued in its corporate name, and shall be competent 
to acquire and hold property, both movable and immovable to le~, sdl or othl'r­
wise transfer any movable or immovable property which may have beeoroe 
vcst~d ill or been acquired by it, and to contract and to do all other fhings 
nCl.'essary for the purposes for which it is established. 

7. Sub-eommittlill and jOin' commilteell and delegatioll of powers..-The 
mal"ket committee may appoint ont' or more of its members to be a sub-(:l)!D­
mittl!c or to be a joint committee for the conduct ot &oy work or to report: on 
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an, matter, and may delegate to anyone or more of its members such or itA 
own powers or duties as· it may think fit. 

S. Appointme"t. lJ"d .alane. 01 ser'lllJflt. 01 'Ia. mark" eommil'!Je.­
(1) Subject to such rules as mlly be made by the Local GoTernment ill thit 
behalf, a market committee may employ such officers and servants as may. be 
necessary for the mSlIngement of the market, may pay such officers and ~rvanta 
such salaries as it may think fit and shall have power to control and punish 
them. The Committee may also provide for the payment to its officers and 
servants of such leave allowances, pensions, gratuities or compassionate alIow­
&nce':! &II ~t deems propel' ; /Uld may contribute to any provident fund which ma, 
he established for the benefit of such officers and servants. 

(2) The Committee shall in the ease of any officer or servant of Govern­
ment which it employs, pay Government such contribution towards the penRioll 
and leave allowances of such officer or servant as may he payable lllld(lr the 
regulations in that ~ehalf in force for the time being. 

9. Execution of contract •. -(l) Every contract entered into by the markl't 
committee shall be in writing and shall be signed on behalf of the market com­
mittee by the chairman and two other members of the committee. 

(2) No contract other than a contract executed 811 provided in sub-eection 
(1) shall be binding on a market committee. 

10. Markel Committee FUfld_(1) All moneys received by a market (lom­
mince shall be paid into a fund to be called the • Market Committee Fund' and 
aU expenditure incurred by the market committee under or for the pUrpOlle8 of 
this Act shall be defrayed out of the said fund; and any surplus remaining 
after such expenditure has been met shall be invested in such manner 811 may hI! 
prCSllribed by rules. 

(2) (a) Every market committee- shall out of its· fund pay to the J..ocnl 
Oovernment the cost of any special or additional staff employed by the Loc4l 
Government for the purposes of such committee. 

(li) The Local Government shall determine the cost of such special or 
additional staff and shall, where the stall' is employed for the purpOIlell of 
moue than one market committee, apportion such cost among the comruittees 
concerned in such manner as they think fit.. The decision of the Local Govern­
ment determining the amount payable by any market committee shall be {imd. 

ll. Purpose. for which 'he . market committetJ fund may btJ tJxpelKled.­
Subject to the provisions of section 10 the market ~~ittee fund shall be u­
pended for the following purposes only :-

(i) the maintenance and improvement of the market; 

(ii) the constrnction ruul repair of buildings which are necessary lor 
the purpost'S of such market and for the health, convenience and 
safety of the persons using it ; 

(iii) 

(i1l) 

(11) 

the pay. pensions,' leave allowances, gratuities, compassionate 
allowances and contributions towards leave allowances, pensions or 
provident fund of the officers and servants employed by the market 
committee; 

the expenses of and incidental to elections ; 

the payment of interest and sinking funds on loans that may be 
raised for purposes of the market ; 
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(vi) the dissemination of information regarding all matters relating to 
marketing j and 

(!Iii) propaganda in favour of agricultural improvement and thrift. 

12. No 'radeollowance ttot recognised by CUB'om or ruZes aUowable.-No 
trade allowance, other than an allowance prescribed by rules or bye-laws made 
under this Act, sball he made or recflived by any person in any transaction in 
a market established under this Act, and no Civil Court shall, in any suit or 
proceeding arising out of any transaction in any such market, have regard to 
any trade allowance not so prescribed. 

Ezplanalion.-Every deduction other than deductions on account of 
de\iution from sample, when the purchase is made by sample, or of deviation 
from standard, when the purchase is made by reference to a known standar(l or 
on account of difference between the actual weight of the sacking and the standard 
weight j or on account of the admixture of foreign matter, shall be regardetl a8 
a trade allowance for the purposes of this Act. 

13. Power to borrow.-(l) Every market committee may, with the previou 
sanction of the Local Government, raise the money required for earrying out the 
pUrJlO8eS for which it is established on the seeurity of any property vcsted in 
and belonging to the market committee, and of any fees leviable by the Market 
eomnrlttee, under this Act. Thc Committee may, for the purpose of meetiug 
the initial expenditure on lands, huildings and eqiupment required for estab­
lishing the market, obtain a loan trom the Local Gove.rnment. 

(2) The conditions under which such money or loan shall be raised and 
. the time within which the sBlDe shall be repayable shall be subject to the 
previous sanction of the Local Government. 

14. Supersession 0/ market commifteeB.-(l) If, in their opinion, a market 
committee is not competent to perform or persistently makes default in perform­
ing the duties imposed on it by or under this Act, or ell:Al6eds or abuses its powen, 
the Local Government may, by notification in the Fort St. George Gazette, super­
sede such committee. 

(2) . Upon the publication of a notification under sub-aection (1) superseding 
a IIJ.arket committee, the following consequences shall ensue :-

(a) all the members as well as the chairman of the market oommittee 
shall, as from the date of such pUblication, be deemed to have 
vacated their offices j 

(b) the Local Government may, . at their discretion, by order, either 
constitute a new committee under section 5 or make such arrang~ 
ments for the carrying out of the functions of the committee, as 
the Local Government may think fit; and 

(c) all the IlSF.8ts vested in the committee shall, subject to all its liabilities 
• vest in the Local Government. . 

(3) (a) If the Local Government make an order under clause (b) of lub­
seetion (2), they shall transfer the assets and liabilities of the market OOIU­

mittee, as on the date of BUch transfer, to the new eommittee constituted uuder 
section 5 or to the person or persons, if any, appointed for carrying out the 
functions of the committee, as the case may be. 

(b) If the Local Government do not make such an order, they shall tran.uer 
nil the assets of the mftrket committee. which remain after the satisfaction of all 
its liabilities, to the local body within. whose jurisdiction the market collUllittee 
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in such proportion as the Local Government may determIne. 

(c) Any local body to which any assets have been transferred under clause 
( b) shaD employ such B'3.'rets for any object 01 public utility in the area witbin 
k,; jurisdiction. 

15. Penalties.-Whoever contravenes the provisions ot section 4 IlhalJ be 
vunishable with fine which may extend to five hundftd rupees and in the case 
ot a continuing contravention With a lurther fine which ~y extend to one 
hundred rupees for every day during which the contravention is continued after 
conviction therefor. 

. 16. Rules.-(l) The Local Government may, either generally or specialty 
fQr any market or group of markets, make rules consistent with this Act for the 
JIlsnugement and regulation thereof. . 

(2) In particular and without prejudice to the generality of the foregoinr 
poWer 111Gb mles may provide for or regulate-

(i). the election and nomination 01 members ot Ii market t'ommittee, the 
number of members to be elected by each of the bodies or groups 
of individuals referred to in section 5 and the manner of ele"ti'ID, 
the preparation and revision of lists of voters from time to time, 
the payment of all expenditure in connection with or incido!ntal to 
such . ~lection and the term of office of members ; 

.(ii) the powers to be exereised by a market committee, 

(iii) the election of the chairman of a market committee and biB term ot 
office; 

( i"') the filling of casual vacancies in th. office of chairman or member ot 
a market committee ; 

( v) the management of a market and the prescribing of tees by the 
market committee and the recovery and disposal of such fees ; 

(vi) the issue by a market committee of licences to brokers, weighm.m, 
measurers, surveyors, warehousemen and other pe1'llOns UBing the 
market, the form in which, and the conditions under which, 8tlch 
licenses shall be issued or renewed, Bnd the fees to be charged 
therefor; 

(,m) the Place or places at which any commercial .crop ,or e~ oC rom­
mereial crops shall be weighed or measurecl, !Utd the kmd and des­
. cription of the scales, weights and measures to be nsed at such place 
or places; 

: (ftii) the periodical inspection, veri(ieation andcorreetion of aU seales, 
weights and measures in »se in a JIlarket ; • 

(iz) the .trade allowances whitb ~ay be made or received by any per-
. SOD in any transaction in a market ; 

(x) the settlement of ani d~ufelJet~een ~ buy~r and Belle~ .. ot a 
commercial crop or theU' agents lllcluding dispute. ~dm", t~ 
quality or weight of the article, the allowances for wraPPlDb~ .1In 
or impurities ot deductions f.ram any eause;' 

(xi) the prohibition of brokers from acting in .any transaction on bc>brJl 
of both the buyer and seDer Of Ii Commercial erop ; 
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(ri) the manner iD which auctions shall be oonducted and bids made and 
accepted in any market ; 

(xiii) the provision of aceommodation for storing any commercial nope 
brougl1t into the market ; 

(m) the preparation of plans and estimates for works proposed to be 
constmett>d partly or wholly at the expense of the market enm­
mittee, and the grant of sanction to Buch plans and estimat<lll ; 

(.xv) the form in whillh the accounts of a market eommittee shall b.l kel>t, 
the audit and publication of BUCh. accounts ,and the charges if any 
to be made for such audit ; , 

(.xvi) the preparation and submission for sanction of an annual. budge' 
and the reports and returns to be furnished by a market eon .. 
mittee ; 

(.xvii) the disposal of the surplus funds of a market committee; and 

(.xviii) any special or additional staff to be employed by the Local Govern­
ment for the, purposes of any market eommittee or committees. 

(3) Any rule madc und\!r this section may provide that any eontravcntion 
thereof or of any of the eonditions of any licence, issued or renewed thereunder 
shall be punishable with fine which may extend to five hund~ m~ 

. (4) The power 'to make rules ·under 'this section is subject to the condition 
that a draft of the rules shan be' published in the Fori 81. George Ga..II, and 
that such draft shall not be taken' into consideration Until one month after such 
publiclliion. 

(5) All rules made ,under this section sholl be published in the Fori SI. 
George Gaze"tI and. upon such pUblication shall have effect as if enacted in this 
Acl 

17. Bye-laws.-(I) Subject to any rules made by the Local Government 
under section 16 and with the previous sanction of the Collector, a market CODl­

mittee may in respect of the market under its management make bye-laws for the 
regulation of the business and the conditions of trading ~herein. 

'(2) Any bye-law made under this section may provide that contravention 
therllof shall be punishable with fine whic~ may extend ,to fifty rupees. 

18. Trial 01 oJTences.-(I) No offence made punishable by this Act or any 
rule lIr bye-law made thereunder shall be tried by a court inferior to that of • 
Presidency Magistrate or a Magistrate of the first class. 

(2) Prosecutions under this Act maybe instituted by any person duly 
authorized in writing by the market oommittee in this behalf. 

(3) All fines reeovered from an offender shall be credited to provincial 
revtUllCI'I and a grant equiValent to such fines shall be paid to the markct coln­
mittee in the following financial year. 

19. Rtlco"ery 01 Bt""S dUIJ '0 Govemmenl Irom market eommillee.-All IIWDS 

due from a market eommittee to the Local Government may be recovered in the 
sallie manner as arrears of land revenue. 

20. DelegatiOft 01 Collector's powers.-With the previous sanction of the Loeal 
Government 'which may be accorded by general or special order, the Collector mav 
by an' Order in writing, delegate to any revenue officer not below the rank of·~ 
Deputy Tahsildar all or any of his powers or duties nnder this Act or the rnlea 
frame.t thereunder. 
Lll~ SU 
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BIa'-f1fI' of Obj«t. ,...11 RItJIOftII. 

The Indian Cotton Committee of 1917-18 drew attention to the nece&lity of 
better provisiO!! for the ,marketing of eotton and 1eaptJB by growe"" ud pointed 
out the advantages of the Berar system of eotton markets aa leading to hnUer 
prices, fairer weigbments and the prevention of illegal deductions. They heM that 
the ,establishment of open cotton markets of this nature would benefit the ~ower 
and indirectly the cotton trade generally. In 1919 the Tiruppur Municipal Council, 
at the instance of the Coimbatore Cotton Marketing .Association, wanted to eIJtllblish 
a cOtton market Ilt Tiruppur on the lines of the Berar markets. 'The Council built 
some of the 'buildings required for the purpose and Iramed a set of bye-law. on 
the lines of the Berar Cotton and Grain Markets Law of 1897 and the rult'li 
made thereunder. But these bye-laws could Dot be &pproyed by Government 
owing to want of proper legislative Il8.lICtion and the IKlheme feU' through. The 
Royal Commission on Agriculture has now recommended that ill all provinces 
regulated markets should be established on the Berar system as modifled by the 
Bombay legislation (Bombay Cotton Markets Act, 1927), that the system of 
regulated markets should be extended to, products other, thaD totton, '.g., Il'ain, 
oiIseeds, etc., and that regulnted markets should only be established under IIplleial 
prol(ineial legislation~ 

2. The present Bill, which is purely an enabling Dlflasure, t. based OR the 
'recommendations of the 'Ro1111 CommissiO!! on Agrieulture and the I30mIbay 
Cot.ton, Markel$ Act, 1927. The Bill applies to the whole of the Presidency "I 
MadrljoS. ~J clause 3 power ia taken to Dotily any place as & market lor tho 
sale. of! all 9J: any eOlJl~er!Ual crop., the notiflcation defining the limits of 'ncb 
market. Commercial crop has been defined to mean cotton, groundnut, tOb8000 

antI any other crop or grain which the Local Government may by notification in 
the' Fort' St.' Ge.orge Gazette' declare' to be a commercial crop. Provision has 
also' been made for local opinion being consulted before a market is eatablillhed. 
On the establisbment of a. market a mal'ket committee is to be constituted including 
repretlent.wvell of the growe1'l of the commercial crop of the trade aud of the 
loeal. .authority )vithia whose jurisdictioD the market ia aituated. Provisioll ia to be ! 

made by rules for the compositioD of the- market colDmittee, the managoment 
of the market aIld the oonduct of the a1fai.ra of the market by the eommittce ; 
and the market committee is empowered to make bye-laws to regulate bUlinesl 
and the 'conditions of trading. Under clause 4 no private market for the pur­
chase and sale of any commercial crop may be opened in or neal' pJacca dee­
larlld to be a market. Provision ,has also been made for disallowing hade 
allowances other than prescribed trade allowances and for penalties for nolatioD' 
of the ,substanp-ve provisions of the Act, rules and bye-laws. Cla11l8 14 atatee 
wheD a market, Ilommittce may be superSf'.ded alld the consequences of ita super-
session. . -
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SUBJECr No. 24-

SCHEME FOR THE IMPROVEMENT OF CASTOR CROP IN INDIA. 
SUBMITTED BY THE GOVEENMENT OF HIS EX.A.LTEDHIGHNESS 
THE NIZA.H (REPORT OF COMMITTEE). 

At ita meeting held in JUDe 1931 the Advisory Board considered a scheme 
(Enclosure I) for the improvement of castor crop in India submitted by the 
Govqnment of His Exalted Highness the Nizam and decided (Enclosure II) 
that it should be examined by a C3mmittee consisting of. the following with a 
villW. to amending it in the light of suoh experience as had been gained in Bombay 
and elsewhere :- . 

. 1. Diwan Bahadur sii- T. Vijayaraghavncharya, Chairman .:£-officio~ 

2. The Agricultural Expert, Imperial Council of Agricultural Research. 

3. Dr. W. Bums, Bombay. 

4. Mr. R. K. Bbide, Hyderabad. 

o. The Oil Seeds Specialist, Madras. 

6. Mr. R. L. Sethi, United Provinces. 

Mr. M. S. A. Hydari, Seeretary "-officio. 

2. The Committee met at Bombay on Thursday the 14th January· 1932 
and a copy of the report submitted by them will be f01md in Enclosure m. 
The scheme, as now revised, involves a recurring and a non-recurring expendi­
ture of Ra. 56,300 and Ra. 9,350. respectively or a total of' Rc. 65,650. spread 
over a period of five years, out of which the Imperial Council has been asked to 
meet half the wst. 

The scheme is DOW for the eonsideratioD of the Advisory Board. 

M. S. A.. HYDARI. 

8.crelary. 

TA, 18,A J antMJiy 1932. 

ENCLOSURE I. 

~ I'BOX B. A. COLLUlS, ESQ., C.I.E., I.C.S., DIRECl'O&-GJ:JfEB.UJ AND SF.CRB­
TARY TO GOVERlfKBNT, DEPARTKENT OJ' CoXKEBCB AND INDUSTRY, H. E. H. 
THB NJZAll's GoVEBNKENT, HYDERABAD-DECCAli, TO THB SECRETARY, IXPEBlAL 

COUNCIL OJ' AGRICULTURAL RESEARCH, NEW DELm, No. 70-P., DA'mD :J'BB 
7TH DECEKBEB 1930. 

''''fW0'''''''''' oj 'M ClM'or crop in Ittdia. 

I have the bonou &0 forward a Dote regarding the imp!OftDleni of· the 
castor crop in India and to requeet that it may be· placed before the Imperial 
Council of .Agricultural Researdl with a new to a grant beinr made to assist 
the development of the work which is already being carried 011 111 H. E. H. the 
Nizam'a Government. 
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Introductory Note to the Scheme for the Improvement o/.h. castor crop .. InditJ. 

Although castor is not generally regarded ,as an important major crop a 
careful study shows that India Is a very important supplier of castor oil 
requiremenU of the ,world. The countries which consume the largest quantiti.,. 
of castor seed and castor oil are the United Kingdom and the United State. of 
America. Of the total quantity of castor seed imported into the United Kingdom 
86 per cent. is supplied by India. Of the total quantity of castor seed imported 
into the United States of America 88 per cent. is drawn from India. In the 
matter of the supply 'of castor oil the British Empire receives 94 per cent. of 
India's exports, of which 72 per cent. goes ~o the United Kingdom. That is to 
say India plays a very important part in the supply of castor and its products 
to the British Empire and. to the world. Tho value of export from India of 
castor seed and its products is a little more than a million pounds annually. This 
is not a very satisfactory figure looking' to the fact, that an area of about one 
and a half million acres is put down under the crop every year. The reason 
of this is low outtums. Average outtum per acre of castor seed in India is 
350 lbs., in Ceylon 1,000 lbs., in Egypt 1,000 lbs., in the United States of America 
1,100 lbs., and in Queensland 1,300 lbs. This difference ,between outtuml in 
India and those in other countries indicates that there are great pOBBibilities for 
improvement. Why should we not obtain three times aa much yield 88 we are 
getting at present, like other countries,' 

Then the amount of oil contained in the seed varies, from 34 to 52 per cent. 
Why should we not get 50 per cent. oil from our sced' 

" .Yield of Seed ,and its oll content depend on many factors, viz., local con­
di~ions; ctiltural methods and' kind of seed. Little can be done to change local 
condition's. ,Improvipg of cultural methods is a simple matter comparatively. 
But 'effecting of sonie improvement in the' plant itself is a highly technical 
matter, which cannot be done but by a fully qualified and equipped botanist. 
Attempts have, no doubt, been made in the past in some provinces, towards this 
end. But what is required is serious, systematic and sustained effort, until the 
result aimed at is achieved. 

Where should this work be done' 

The total area under castor in India is about a million and a half acres 
annually. 55 per cent. of this is in the Hyderabad State, and 21 per cent. in 
the Madras Presidency. The remainder is sbsred by all the other provinces. 
The total outtum of castor seed in India is estimated to be about one hundred 
and thirty-five thousand tons, 32 per eent. of which is produeed in Hyderabad 
State, 25 per cent. in the Madras Presidency, and 18 per cent. in the Bombay 
.Presidency'. The' balance belongs to all the othel provinces. Thus, it is clear 
that the Hyderabad State is the most important province in India in the matter 
of production of castor seed, both in area under the crop and the amount of 
seed producecL ' 

Hyderabad is, therefore, thl! most suitable place for carrying on such 
research. A beginning bas already been mnde, and the Economic Botanist of 
the State, Mr. R. K. Bhide, a competent expl'rt of considerable experience, hll8 
been making selections d\lring the last two years, and the results so far 'are very 
promising. He has,' up' till now, been' selecting from the indigenous types found 
in the State. To obtain such results as will 'be applicable in otber Provinces he 
will have to' conect all the different samples, 'oblsinable in the' different parts of 
India, which will mean a very considerable expansion in his work. The lines on 
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:which the work is proposed to be carried out are explained in the seheme already 
submitted. The application for a grant from this Council is for a (0) Non­
recurring Rs.4,750 and (b) Recurring Rs. 15,892 annually for 5 years, i.B., a 
toW of Rs. 84,2J0. 

N. HYDER, 

DtrBclor 01 ...tgricultuf'e, Hyilef'ooad. 

Scbeme /Of' Ibe impt'otJemenl 01 tbB tXJStOf' crop in India. 

The average acreage under ca.stor in H. E. H. the Nizam's' Dominions 
calculated from the lll.tlt five y~ars' figu~g is over 600,000 acres. This is believed 
to be quite 50 per cent. of the 8creagc under ea.stor in India and a very large 
proportion of the ca.stor grown in the world. Hyderabad is, therefore, the most 
appropriate place to work out tbe improvement of tbe ca.stor crop. It has the 
'.further advantage of possessing two entirely different classes of soil on which 
castor is grown, 'lJiz., the black cotton soils of the Deccan and the light gravelly 
lIClils of the southern peninsula.' The gfellt bulk of the eommercial crop in 
Hyderabad is grown on the latter soils in thl' Telugu districts. The outtum 
per acre is poor, but little is spent on the crop and it brings in a better return 
than anything else. 

2. In view of the impol'tlince of the crop to Hyderabad, the Department 
of Agriculture bas already started work on it, and the Economic Botanist ha.s 
been engaged on this crop for more than two years. Considerable promise of 
success has already - been obtained. Already some. individual plants 
have been selected which though not yet quite pure for all the. . desirable 
characters bave nevertheless given a good. yield of seed with satisfactory oil 
content, and it is hoped that within a season or two these can be purified and 
after multiplication the seed may be distributed to cultivators who thereby 
will get an yield of at least three to four times their present outturn. Although 
this ·work will be of great use to cultivators in the surrounding provinces where 
soils are similar to those of Hyderabad, still there are other parts of India such 
as the Gangetic valley where the soil conditions are quite different. Hyderabad 
would, however, be far the best eentre in the whole of India for eonducting 
research into this crop, and it will not be difficult to increa.se the expenditure on 
the wonk now in hand to obtain results which would be useful not only to the 
surrounding provinces but to the whole of the rest of India. It will be neces­
sary first of all to collect as many types of samples of castor as possible from 
the various parts of British India and also as many of our samples as can be. 
obtained, together with information about the respective conditions of soil, 
moisture, temperature, manure, trade requirements, etc., and to grow these 
samples at one of the main farms of the State near Hyderabad. The follo~g 
breeding and cultural work will also have to be done :-

Breeding.-(l) Isolation and subsequent testing of the unit species from. 
. the various varieties of ca.stor grown India, i.B., isolation of pure 
lines for all the possible morphological characters and (2) analysis 
of the factors which make up yield such as the branching habit, the 
number of male and female 1l0wers in each spike, ete., ete., (3) 
study of the l"ariation of oil content from plant to plant in the 
same pure lines, from spike to spike in the same plant and from 
seed to seed in the same spike in all the differellt unit species and 
(4) study of pollination in castor. . . 
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GeneraZ.-'-{l) Study (largely by pot cultures) of the inJluence of 
environmental factors, Buch as soil moistures, JDaIlur .. nitrogeu, 

. phosphorul!l 'air temperature, ete.,· on the nature of· the ftowera 
produced and the yield of seed and oil content· obtained; 
(2) date of sowing trials to determine the best time for sowing 
and, (3) spacing trials to determine the most suitable spacing for 
different types. 

3. This will mean a grant for additional staff and equipment which it would 
not be justificable for the Government of Hyderabad to ·incur for its own purposes. 
At present, a sum of Rs. 35,935 is being spent annually on the work of the 
Economic Botanist, apart fx:om the expenditure on, a special Cotton Botanist 
which is being bo~eby ~he Indian Central. Cottoll Committee. The Economio 
Botanist has also been provided with the necessary. equipment and a laboratory 
tor him is under course of construction. If the work is to be' expanded so sa to 
place it' ~n an all-India· basis, it wil. be necessary to incur additional expenditure 
amounting to Rs. 9,350· non~recurring and Rs. 15,892 recurring. The latter will 
be the average. expenditure over a period' of five years which is the least, for which 
it.· will be of any use to undertake these investigations. It is difficult to estimate 
how much exactly is being; spent on the castor crop. alone by the Hyderabad 
Government. The Economic Botanist is now working on four crops, but the castor 
and paddy crops take up much more of his time than his work on wheat and jowar. 
In the circumstances, it will no doubt be thought :that the State Government is 
already spending a: sufJicien~ amount year by year on this work and that the 
reinainder of· the sum now required might be borne by the Research Council. 
Of the non-recurring expenditure, Rs. 4,750 will be required for equipment and 
a 'temporary shed which, in accordance with the rules approved by the Governing 
Body, would be borne by the Research Council and H. E. H. the Nizam'. 
Government· will have to be responsible for the balance. 

4. It is hoped that in view of the work which H. E. H!. Government are 
already undertaking on this crop which is bound to be beneficial to the surround­
ing. provinces in any case, the Agricultural Research Council ·will be ready to 
undertake an average liability of· Rs. 15,892 for the next five years as well as 
to meet non-recurring expenditure to the extent of Rs. 4,750. 

(Sd.)' B. A. coLtINS, 
Director-General 01 Commerce and Industry, 

Dared. iIyderabad-Deccan, 

December 7, 1930. 

H. E. H. 'he Nizam'. Governmen'. 

Expenditure in connection with the .c7leme lor t7le improvement 01 castor crop in 
1ndia. 

I. Capital expenditure-

(a)' Aa~tionallaboratory accommodation. 

(b) Ide8J fencing for 4: acre •. '-Ii!-

Non-
. recurring 

B.a. 

.:1,000· 

1,600 

Reourring 
average of 5 

years. 

Rs. 



II. stafi-
(a) Technical 888istant.. l'wo for botanical 

and breeding work each at Re. 200-~ 
300 

(b) Seven plant oollectorB' at Re.' 40-2-60 
each 

(e) Clerical staff. One clerk and computor 
atRe. ~6-100 .. 

(d) Menial staff. 2 peons at Re. 15 each 
permensem 

llI. Allowances-
(a) Travelling allowance •• 
(b) Conveyance allowance to the staff 

IV. Equipmen~ 
(a) Apparatus 
(b) Furniture 

(0) Typewriter 

Non· 
recuning. 

Rs. 

2,000 

1,000 

750 

(d) Shed for pot culture 1,000 

"(e) Breeding requirements suoh &8 selling 

~ 
average of 
'I; years. 

Rs. 

8,384 

3,984 

1,140 

360 

1,200 
460 

.. 

bags, seed bins, etc. .• 1,200 

'V. Misce~ous oontingencice 600 

VI. Extra labour 600 

Total 9,350 15,892 

ENCLOSURE II. 

EXTRACT J'l«)M THE PROCEEDINGS OJ' THE ADVISORY BOARD, ,JUNE 1931. 
• • • • • • . ' e' 

Application from His Exalted Highness 'he NiZam's Go1iernmerJI for a 
grant for the improvement of the Castor Crop in Ittdia.-Mr.Nizamuddin Hyder, 
the Directcr of Agriculture, Hyderabad, explained· the ,scheme. He. said that 
India was an important Bupplier of castor oil in the world_ She supplied 86, 
per cent. of the United Kingdom's requirements of castor seed and 88 per cent. 
of those of the United States of Americ.. The value of the total exportS of 
castor seed and its· products from India: amounted to about OI\e million pounds 
sterling per annum. The Nizam's Dominions had 55 per cent. of the acreage, 
under castor in India, theMadraa Presidency about ~1 per cent. and the .. rest 
was divided amongst other'provinces in India. Castor was therefore a crop in 
regard to which further research would yield economic advaniages of considerable 
value and the location of such a scheme of research should appropriately be the . 
Nizam's Dominions which had the largest acreage' of castor in Indi&. Mr. Sethi 
in supporting. the scheme suggested that the Crop Botanist, Hyderabad, should, 
in addition to varietal questions, also take up the problem of disease. It would 
be worth while developing the castor crop in the Gangetic,Plain.as castor case 
was useful for manuring the sugarcane crop. Professor Ganguli said that the 
Advisory. Board ought to know what success had sO tap beeft obtained' during the 



two yearS' work 'Which the Economic Botanist, Hyderabad, had done on this crop. 
In the second place, he 'would like neighbouring provinces such as Madras and 
Bombay which were also interested in castor cultivation, to join in the scheme. 
He was not 'very sure that; they would be justified in spending about Rs. 84,000 
on an oil seed crop which was the least extensively grown in India. India had 

. lost during the last few years her trade in linseed and sesamwn. He thought 
at the present moment research into these oil seeds might pay better than that 
in castor. Lastly he was of opinion that the Advisory Board should work out 
for the information of the Governing Body an order of priority for the various 
schemes recommended by the Board. Mr. Nizamuddin Hyder explained that 
some of thll strains selected by Mi. Bhide80 far are promising in that they have 
been observed to possess the desirable characterS of high yield, early commence­
ment and completion of 1l0weringand excess of female over male flowers. Theee 
selections are not quite pure yet, however. It will take a few years before a 
truly pure type of plant f?f highly fertilized crop like castor is obtained. Mr. 
Main said that in Bombay they were doing some work on castor and that it 
would be advisable for thoSe who wouid work the Hyderabad scheme to take 
note of Bombay experience. Dr. Bums, the Economic Botanist, Bombay, had 

. ." lIlake in thiS regard' and it would be advisable to refer the 
scheme which had his general support to a committee. . Rao Bahadur Ananda 
Rao said that the Oil Seed Expert in Madras was engaged 'on work·on ground­
nuts, cocoan~~s and gingelly., These were more important to Madrll8 than castor 
which was grown chiefly as a border crop but not on a large aeale though the 
area covered by it was considerable. Dr. Agharkar supported the scheme 
generally but &greed with Mr. Main that it required sifting. Mr. Milne felt that 
the scheme put up by Hyderahadwas difficult to justify and gave the following 
figures of crop areas grOWll' in Illdia from the" Estimates of Area and Yield of 
Principal Crops in India, 1928-29" :-

Rice.-85,558,OOO acres. 
Wheaf.-32,Oll,OOO acres. 
Cotton.-26,512,000 acres. 

and eyen among oil seeils the figures were­
Linseea.-3,124,OOO acres. 
Rape and mustara.-6,878,OOO acres,. 

8esamum.-5,470,000 acres. 
Grouoo,."'.-6,214,OOO acres. 
Casto,..-i,428,OOO acres. 

In the light ot 'these figures he felt the eastor was not the most importaot 
even amongst the oil seeds. He was of opinion that the work proposed should 
be done through a Fellowship or a Research Scholarship eosting say Rs. 150-
U-200; 

The' Board . was however of opinion that castor researeh was worthy of· 
support and that the present !!Cherne shonld bf' examined by a Committee eon­
sisting of .the following with a view to amending it in the light of such experiene8 
as. had been gained in Bomhay and elsewhere :-

1 .. Diw~ .Bahadur Sir T .. VIJAYA1l.t.GHAVACHAeYA, ChairwtQfI ~%-otJicio. 

2. The Agricultnral Expert to the Conncil. 

3 .. D!. BuRNs,' B~mbay • 
. .. Mr.; BRIDE, Hyderabad. 



6. The Oil Seeds Specialist, Mradi-tia: 
~ M,r. SI!lrllI, Vw,ted rrovUleetJ.. 

Mr. M. S. A. HYDAlu, Secretary ex-officio. 

e, • • • • 
ENCLOSURE lll. 

• • 

broaT OJ' D» SVB-COJUoUTTU APPOINTED TO COli8IDE~ TlIE RESEARCH SCBEQ 
, ..0& TB.IIl IJQBOVEMENT 0.1' THE CASTOR CROI' m INDI4 8t1BJoUTTED BY TlDI 

GovUNlaNT ~ 14s EXA.LT&D HmUNE88 TWG NIuH. 

W 8 are agreed that it is practicable and desirable to aim at the iqalation 
of a group (say 6) of high-yielding varieties of castor. It is pres~ that 
tile on.:eontent will be determined ,annually and that this may be one of the 
cleoidinlt faoOO1'8 in the final ehoice of variety. It is hopei that lome of tke 
.train. isolated will 'prove suitable for parts of India other than Hyderabad. 

2. We agree that the working out of the inheritance, of the individual 
cha.racten which determine the ap'iculturat yield of e~tor will take more, than 
be years, but, lUI castor breeding is part of the permanent programme of the 
Economic Botanist, Hyderabad, this fdcl prcst'nts no special difficulty; indeed 
luoh 'study is essential to' the final solution of the problem. 

3. ~ important detail in c;astor breeding to which, we, wish. to draw at,tentiD~ 
is the question of the dehiscence of the fruit. Varieties which dehisce too readily 
cause loea to the Cultivator by shedding. On the other hand the oil seed trade 
believes that easy-splitting fruits are desirable u otherwise soaking in water 
before hulling is resorted to anel this practice leads to heating of the seed and 
to a high lIAlid value which is objectionable. It is clear therefore that extreme 
forms should be avoided. 

4. We are agreed that, II eoll.ecti()p of II pure lines" should be isolated, 
maintained and described and that small quantities of seed of, tlle6l;. Il~uld be 
made available to other Botanis~ in India. Suoh pure lines are essential to 
work on the eiIect of environment on economio characters. 

, .. 0 .. CMUnlr-l'!le work described llDde.r·.item S of the Itreedin!, section 
of the scheme. t!ir.~ the study ot the va.riation of oil COlltent. can only be. under­
taken with reasonable prospects of success when the 'pure lines referred to 
above are available. This therefore will be a later stage of work. We under­
stand th~ thIl Hyderabad Agricultural Department will be in a positioa to give. 
the neeeswy c~oal assistance. ' 

6. nil hal testinlt of the improved strains 'obtained should be carried 
out by ~e most modern methods with adequate replioation Q! plots and critical 
data WhiM will p8l'lJ,l,it of propel'! statistical intt'rpretation preferably by Fisher'. 
method. . 

7. A. regards the work ,described under • General' we are of opmwa . .that 
a study of, environmental conmtions 011 . the ratio of male and female fiowe~ 
would not be worth while. The effect of envirQllment, i.e.,' of soil moisture, 
manure, etc., on oil content is a normal development which must fWIow the 
isolation of pure lines. Items 2 and 3, experimellta to detennine the optimum 
Bowing ~ and the optimum spacing will naturally be undertake:U u \SOon 
as suftloi/!ntly homogeneous ID.&terial is· available. Here Illso modem methods 
ot field experimen$ and staijstioal interpretation are el!Se~~. 

LlZCAB 
II 



Bvtlglf. 

(1) liect.wring expentliture.-(a) We approve propoaals for technical 
assistants. 

(b) H;aving regard to the pay qf similar posts in Hyderabad ami the 
programme of work we recommend five· plant collectors on Re. 30-~ 
instead of seven on Rs. 40--2-50. We consider that the Hyderabad State 
should be asked to provide the clerical and menial staff which is required for 
the general strengthening of the botanical section. We consider that R .. 3,000 
spread over the five-year period is sufficient for travelling allowance, an average 
of Rs. 600 per annum. We agree to the proposal for conveyance allowance. 
We agree to the items for breeding requirements, miscellaneous contingenciel and 
extra labour." . . 

(2) Non-recwrring expernlitwre Rs. 9,350.-This is mainly made up of build­
ings, fencing and eq1,1ipment and, we consider that it will be more appropriate if 
these were provided by the Hyderabad State. The cost ot the seheme Ie now 
revised is approximately Re. 11,260 per annum recurring and Re.. 9,350 non­
l'ecurring, the total of Re. 65,650 in round figures. We consider that having regard 
to the great importance of the ea~tor crop to the Hyderabad State, this scheme 
should be assisted on a 50 : 50 basis. If our proposals in regard to non-recurring 
expcuditure are accepted, this "'ould involve an annual grant by the Conucil of 
approximately Rs. 6,565. We recommend a grant of this &mount tor a period 
of five years for research of the nature outlined in this report. 

BOKBAY; 

The 14th J antAMy 1932. 

T. VIJAYARAGHAVACHARYA. 

B. C. BURT. 

W. BURNS. 

R. L. SETill. 

R. K. BHIDE. 

Statement of reCWf'Ting expentlittwB IJI recommended by the 8ub-Committ". , 

-- I year. ttyear. myear. IVy~. V year. Total. 

-
n.-Two Technical 

Assistants, Rs. 
.200-20--300 ,. .. 4,800 5,280 6,760 6,240 6,720 

Five Plant· Col-
lectors, Re. 30 
-2-,-40- .. 1,800 1,920 2,040 2,160 2,280 

m.-Travelling Al- , 
lowance •. .. 600 600 600 600 600 

) Conveyance Al-
lowance to Staff 460 460 460 460 460 

IV (el.-Breeding reo 
• quirements, eto. • . 1,200 1,200 1,200 1,200 1,200 
.V.-Miscellaneous oon. 

tingenoies .. 600 600 600 600 600 
Extra Labour .. 600 600 600 600 600 

Total .. 10,060 10,660 11,260 11,860 12,460 66.300 
. I I 



.AlTElIDDt XXIV. 

Sus.oc.r No. 29. 

A.PPOIN'nlENT OF lIB.. KARTHA FOR SIX MONTHS TO COMPILE 
STATISTICS SHOWING THE COMPARATIVE EFFICIENCY OF THE 
DIFFERENT FEEDING SCALES ADOPTED IN THE MILITARY 
DAIRIES AND OF THE EFFECTS OF DISEASE AND OTHER 
NECESSARY FACTORS ON DAffiYING EFFICIENCY. 

Attention is invited to the attached note by the Animal Husbandry Expert 
to the Council on the nbject mentioned above. The scheme which involves an 
expenditure ot Ra. 1,500, is for the consideration of the Advisory Board. 

lL S. A. HYDARI, 

S,cretory. 

'TM 3181 ~~ 1933. 

Towards the end of his appointment as Assistant Controller, Military Dairy 
Fartna, Southern Circle, Colonel Matson, realising the importance of a precise 
statistieal study ot the comparative efficiency of the di1ferent feeding seales which 
have been adopted from time to time in the military dairies, and of the effects 
ot disease and other accessory factors on dairying efficiency, employed, a statis­
tician, lor over a year, at his own expenc;c. During that time statistics were 

, compiled from the records of the Military Dairy Farms of the Southern Circle, 
which hav" an average of about 800 cows and buffaloes constantly in milk. 

, Besides going into the economies of milk production he also obtained figures 
showing the results which have been obtained in grading up pure Indian breeds 
for milk production, and of the comparative effect of contagious abortion among 
Indian and half-bred cows. As the work was not complete when Colonel Matson 
left India, about 6 months ago, the Military Dairy Farms recognizing its im­
portance, employed Mr. Kartha, the statistician who had been doing the work for 
Colonel Matson, for a further 6 months. The Military Dairy Farms, however, 
have no funds for research work of this kind and they were compelled to 
dispense with his services, some 6 months ago, while there was still much to be 
done to carry out a thorough examination of the large mass of figures available. 
Precise information of this kind is very much required by the dairying indn.sf;ry 
in India, for instanee, as to the most efficient. system of feeding and the starch 
equivalents required for buffaloes and other milch cattle, and I think it is • 
matter of considerable imporlanee that the work already done should be eom­
pleted 'and published. I, therefore, propose that Mr. Kartha, who is a B. A. 
of the Madras University and, as the result of the work he has heeD doing for 
Colonel Matson, is now well aequninted with the records from which the informa­
tion can be obtained, should be employed for such further period as may be 
necessary to obtain all 'the information available. ' 

Having nch a large number of milch cattle, constantly under strict control 
and record, sueh information could be obtained from Military Dairy Farm 
records. a.nd ~m no oth ... r souree in India, and th ... re is no doubt that the eos& 
ot obtaining It would be weD worth the cxpt'.Ill!C involved. 



The particular points on .meh I propose that Mr. Kartha Ihould obtain 
satistical data are:- ' , 

(1) 

(2) 

(3) 

The comparative over-allcost of milk and butterfat production from 
Indian cows, i-bred cows, and buft'aloes, respectively, under the 
different conditions of feeding and management which have existed 
in theee dairies from time to time. Mr. Smith, late Imperial DairJ 
Expert, was consulted about this and in his reply stated ... what the 
dairy industry wants is accurate figu~ carefully detailed and 
properly vouched for". 

To complete the statistical stlldy of the results which have been 
obtained in the Ferozp.pore herd in grading up Sahiwal cattle fop 
higher tnilk yield. This work bas already been done up te a 
Ilertain point but requires to be brought up-to-date, and .. t.:mId 
supply valuable information all to the results which can be obtained 
by similat" work for other breeds. Incidentally in connection with 
this work a system of milk recording suitable for Indian conditiOl1ll 
could be worked out. 

Colonel Matson alRo did a great deal of work on the comparative 
incidence of contagious abortion among Indian and '-bred .,'" 
in the Southern Circle. This work could be completed in the 
Northern 'Circle while the sheets are being examined for other 
purposes. 

lanticipae that it would take Mr. Kartha at least fI months to make the 
necessary compilations while, if anyone strange to the work undertook it, a 
much longer period would be required. 

I have ascertained from the Director of Milit~ry Dairy Farms that ne would 
afford every facility and that Mr. Kartha could work in the office of the Assistant 
Controller of Military Dairy Farms of the Northern Circle at Lahore. Then 
will, therefore, he.no expense involved in providing office accommodatilld and 
the only cost would be the pay of Mr. Karlha, his travelling costs and certain 

.incidental expenses. 

Mr. Kartha is at present at Lucknow and I propose that he .honld at Brat 
proceed to Lahore and complete the work in the Northern Circle, probably visit­
ing the Ferozepore Dairy from there. On the, completion of this he would 
proceed to Kamal and then to J ubbulpore to bring the work already done in the 
Southern Circle up-to-date. 

While. so employed at the Military Dairies, I propose that Mr. Kartba 
·should work under the guidance of the Assistant Controller of the Circle in which 
he is emJlloyed so as to get the maximum benefit from the records available. 

'On the completion of the compilations Mr. Kartha should proeeed to 
Bangalore, where .the figures could be criticised by the Imperial Dairy Expert 
and M~. Warth and prepared for publication. 

Mr. Kartha is available at present and willing . to undertake the work pro­
vided that he can start soon. The rate of pay that I propose 'would be Rs. 200 
a month, and I anticipate that travelling and contingent i expenf!e8 would amount 
to a further Rs. 300 during the six months period. 

A. OLVER, Colon,l. 
'D, ·/JOtA 3tJdNIJIrg 1992. 



Sl1B.TIlCT No.2 (,.). 

I'U,OMOrION OF SCIENTIFlC RES~CH IN TIlEEMPlRE. 

Pll.OPOSAL FROM THE EMPmE MARKETING BOARD. 

Attention is invited to the attached letter (and enclosures) from the Empire 
Marketing Board, London, No. M.110517, dated 'the 4th March 1931 (Enclosure I) 
on the object 'Of future development of research in the empire on a e<Mlperative 
~asi. o&'DCI the reply thereto (Enclosure II) No. 11311.Agri., dated the 28th May 
1931. 

2. The Animal Husbandry and the Agrieultural Experts to the 'Counoil 
have each drawn up in this connection a list of major problems for investigation 
in order of importance (Enclosures m and IV). Additions or amendments are 
particularly invited to these llimI. 

i. Xhme statements (Enclosures V-VII) ,showing (i) Statistica .. f?lthe 
Area and Yield of certain importaat ·crops &Dd.quantities exported and the main 
countries to which they are exported; (ii) List of grants approved by the 
EIIlf)il'8 Marketing Board (July 1926 to May 1931) 'and {iii) RB-rch schemes 
IlO far sanctioned by the Imperial 'Counell of Agrieultural Research, are :attaclled. 

The subject is now SlIbmitted for the -consideration of the A.dvisory BoaId. 

The 31st December 1931. 

(Sd.) '1'. VIJAYARAGHA,VACHARYA, 

8st1relM?/. 

ENCLOSURE I. 

Copy 011' LETTER lI'ROM THE EMPIRE MARKETING BoARD, loNDON, TO THE SECRE­
I '~AilY'. IMPERUL 'COUNCIL 011' AORICtILIl'URAL RESE.ABCH, NEW' Dm.m, IlTDll, 

No. M.110517, DATED 'THE 4TH MARCH, 1931. 

L I &Ill directed by Mr. Thomas, as' Chairman of the Empire Marketing 
Boud, 110 refer to certain aspects of the Board's work in the promotion of 
scientific research., which were considered at the recent Imperial Conference. 
Copies of two extracts (Annexures. I and II) from the published proeeediDgs 'Of 
the Conference which bear llPOlil the subject of this letter are annexed. 

2. The limits within which the Board eancontribute .financially to new 
schemes are, of necessity, determined by the limits of the grant at their disposal, 
and pt<esent oftnancial 'Ci~umstances are such as to preclude any considerable 

.. ot!X'plmllion ·I()f th$ . Board's activities in the field of research. They think it 
dearable.one the less, in accordance with 'the recommendations embodied in 
the '!IIICond of the enclosed extracts and the lI,,"Teement reached in discussion 
between meintbers of the Resea~h 'Committee of the Imperial Conference and 
members of the Board's Research Grants Committee, to initiate an interchange 
of views in regard to the futuN development of research on a co-tlperative basis. 

3. I am to enqllire eccordingiy wWber yo1l1" Co1DlClil would be '80 good ,aa 
to supply. the Board with a considered statement indicating what majOl' problems 

. .the,.. cOllliliftt mGllt etgeilUy ~ tdeftla.na, in the general economic. interests of the 
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iEmpire, the application of further scie~ti.1icresearch to their IOlutioll and OD 
, which of these problems' they think that, in the present state of knowledge dolt 
. can most profitably be concentrated. 

4.1' am further to'invite yonr Council to make any suggestioDB which they 
may desire to offer at this preliminary stage as to the methods by which each 
research thus indicated could most advantageously and economically be pursued, 
and as to the centre or centres within the Empire at which the necessary work 
would most appropriately be concenttated. 

5. My Board are addressing this invitation to the authorities designated OD 
the enclosed list (Annexure III). They propose, OD. receipt of replies, to 
circulate them, in such combined form as may prove most convenient, to the same 

, authorities, and to make at that stage such proposals for their further· discuaaioD 
.as the circumstances of the time may suggest. 

(ANNEXURE I.) 

ExT&A.O'r l'B0M: . IlIPEB.lAL CONFERENCE, 1930, SUlIlIABY OJ' PROCEEDINGS 

ClID.~3717, PAGm62. 

, "The Conference commends especially that feature of the Board' •. poliCJ 
~whch.aims at the concentration and d~elopment in the most appropriate 'centre. 
of : scienti1ic team work upbn problems of interest to the Commonwealth as a 
whole, and notes as an example of special promise the recognition and extension 
of the Onderstepoort Veterinary Research Station as an Empire centre of 

\!'eSea.rch in the field of animal health." 

(ANNEXURE II.) 

EXTRACT l!'BOM: THE REPORT OJ' THE SUB-COllOlIi"l'EE ON THB ElIPIlIJI 1rIAwcETrllfO 
BOARD OJ' THE IlIPERIAL CONB'ERElIfCE, 1930 • 

.. As regards research, the Sub-Committee understand that in general the 
practice of the Board is to receive, and consider from time to time as they are 
received, applications for grants for the purpose of research. After hearing 
the views of the official representatives of overseas research organisations the 

. Sub-Committee suggest that something more than this is needed if the fullest 
possible use of existing facilities for research on a co-operative basis is to be 
made; It should' be a part of the Board's function not merely to receive applica­
tions for grants but to\ co-operate with exiSting research organisations for the 
purpose of planning joint programmes of research on a broad Empire basis. 

. ITo this end periodical '. meetings ot accredited representatives of research or­
ganisations and scientific specialist!! should be held, and periodical surveys of 
the results obtained in particular fields should be undertaken. The Sub­
Committee are satisfied that in this way economies could be effected, and better 
results could be obtained for the same expenditure of money, through the con­
centration of research at the most suitable centres!' 

(~XURE m.) 
The Deputy Minister of Agriculture, Ottawa, Canada. 

The President, .National .Research Council, 178, Queen's street, Ottawa, 
Canada. 
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The Secretary, Commonwealth Counell for ScientiJio and Indllldrial 
Research, 314, Albert Street, East Melbourne, Australia. 

The Secretary, Department "Of SeientiJio and Industrial Research, 
Wellington, New Zealand. 

The Secretary, Department of Agriculture, Pretoria, South .Africa. 

The Secretary, Department of Agriculture, Salishury, Southern Rhodesia. 

The Secretary, Department of Agriculture, Dublin, Irish Free State. 

The Secretary, Imperial Council of A.grieultural Research,' New Delhi, 
India. 

The Colonial .Advisory Council of Agriculture and Animal Health, 
Colonial Office, Downing Street, S.W.-l. 

(Letten; in similar terms are being . addressed to the appropriate 
scientific InstitUtes and DepartmentB in the United Kingdom.) 

ENCLOSURE IL 

Copy O. I&Tl'EB moll lL S. A. HYDABI, ESQ., I.C.S., SBCBBTAlIY, I¥PZBUL 
COUNCIL 0.. AmuCUIJrUll.AL RESKABCH, Nxw DKLBI, '1'0 TlIS SlICBIIl'.ABY, 
IEItPD!.B llAJuamNa Bo.!JID, LoNDON, S.W.-l., No. 11311Amu., DATBD. TlIS 
28TB MAY 1931. 

Promotion of Scientific Research W orlt. 

With reference to your letter (Enclosure I), No. lL1I05l7, dated the 4th 
March 1931, I am directed to state that the question raised in paragraph 3 
thereof .will be referred to the January 1932 meeting of the Advisory Board of 
the Imperial Council of Agricultural Research. A reply to the Empire MarketiDg 
Board will be. despatched as soon thereafter as possible. 

ENCLOSURE m. 
NOTB BY 'l'BB All11UL HUSBANDRY ExnaT, IlIPKlUAL CoUNCIL o. AmuCllImJBAL 

RESBABCIL 

From the Animal Husbandry point of view the special problems of the 
greatest economical importance to India, which. appear to me to demand urgent 
investigation in this country, and on which eEortB could be most profitably con­
centrated by the Empire Marketing Board in the future development of resea.reh, 
on a eo-operative basis, in order of urgency and importance, are ~ 

(1) Tuberculosis and Johne's diseaSe of cattle, 

. (2) Contagious abortion and sterility, 

(3) The control and treatment of Entozoa} parasites of all kinchs of 
domesticated. animals, 

(4) The special diseases of poultry, 

(5) Bacteriophage work in relation to- the dise&se8 of domesticated 
animals, 

(6) The correlation of such economic factors as 

. (II) lIilk: yield,. and 
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(b) Disease resistance with observable ebaraeteristi. in aR mul. of 
domesticated animals, 

(7) Fooknd-Mouth disease control 
In addition exhaustive enquiry and authoritative expreasiDna of opinion are 

required regarcllilg :-
(~) ~ c1i.fferentiation of various protozoal organisms luch as yarioUl 

forms of Theileria and Piroplasma, Trypanosomea and Coccidia, 
and the appropriate measures for their treatmen.t and eontro! ; 

(b), the duration and efflcacy' of any proteetioa whic~ may be oonfem!d 
on dogs by the numerous biological processes whieh have been 
advocated, froln ~im8 to time, against Rabies, and .,ha. danger 
there may be ~rom their use, 

(c) the clinical symptoms pathognomonio of mineral deficienoies, of 
various kinds, in the food of different .olasses of farm livestock, 

(d) the speoial diseases of equines, such as Strangles and the IIO-Called 
influenza group, with pa.rticular reference to any effect they may 
have in producing, roaring and whistling. 

The above list is, not exhallstive of the many big problema of OOJTelated, 
fundarnental,researoh which urgently require BOlutioD and which caD be satis.­
factorily dealtwitla o.nly by co--ordination of' work between investigaror., engaged 
in dealing with the practical problems involved in the contro. of suoh oonditions, 
and fundamental research workers, in a central institution, at which the result. 
of such investigations oan be collected and collated, and where the neoess&r1 
bnds for. long-range research are available. 

Besides these special problems the very big subject of Animal Nutn'tion has 
to bedeal&: with everywhere but,' apart from a definition of the symptoms caused 
II;, defieienoies, slIch work must always be mainly a matter which caD only lie dealt 
with ,locally, in each country, in regard to the different varieties. of food-stuff'lI 
produced, in different districts and 1lnder different conditions. 
Dated the 4th June 1931. 

ENCLOSURE IV. 
NOTE BY THE AGRlOUIJl'URAL EXPEIIlT, IMPERIAL COUNCIL O. AomouIJl'URAL 

RESEARCH. 

Th~ Imperial Conference and the Empire Marketing' Board contemplate 
tlothmg le. than an Imperial programme of major problelU 1lrg1lDtly demand­
iD« llOi,ntifio investigation in the general economie interests of the Empu... 
We are asked ~ 

(i) to propose items. fo~ inclusion iJl that list ; 
(ii) to make preliminary suggestions regarding methods by wliieh each 

research indicated could most advantageously and economical11 be 
pursued; and 

(iii) to suggest the centre or centres in the Empire where such wo~ oould 
most appropriatel1 be eoneentrated . 

. . ~ Oll'theagrieultural side tlle discussion iii not 80 simple .. in tlJe ease of 
animal problems, because more research work is in progresa, iB Iadia and there 
is more scope for selection of problems. What the Empire Ma~tiB& Board 
clearly have in mind is the provision, in some part of the Empire, of special 
staff and equipment for the investigation of a partieulal" pfob1em for the bendt 
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or- the Empire &8 a whole; for lOme problems duplicate or subsidiary centrel 
may be needed. It should be recognised at the outset that there are many pro. 
bleJu which are not suited to this type of attack in force but that there are 
lOme problema in applied science which are admirably suited for this method. 
We are asked to suggest such problems and I give a list which, though far from 
exhaustive, may serve &8 a basis of discussion in the Advisory Board. 

a Major Problem8 which urgently dBmatltj the ,A,l'pKcGt"'" of furthM 
scientific research. i" the General Economic i"tertl8l. of th. Empire. 

(i) Vi"" diseale. of plantll. 

Work of a high sci~ntifie order in the tropical lind sub-tropical parts 
.of the Empire is needed especially on the Mosaic disease of 
sugarcane and the virus diseasell of potatoes. 

(ii) Ru,t on cereau. 
V~ry important work is in progress in Canada and India; the Imperial 

Council of Agrieuitural Research is financing Dr. Mehta's 
fundamental work but extension of the latter is needed shortly. 

(iii) The water requirements of crops u"der irrigatw. conditionl. 
(iv} Th, importan' grollp of irrigatio" problem' for tohich the Imperial 

Agricultural Conference, 1927, and "" Royal Commissio" Oft 

Agriculture in India recommended an Empire irrigatto. re,earch 
datio". 

India possesses special advantages as a centre. 

(v) Agricultural Meteorology. 

India otTers many advantages. 
(vi) The Genetica and Cytology of sugarcane. 

Work at two centree, {lie., in India and in a more typically tropical 
sngarcane country, e.g., Trinidad, British West Indies, would 
seem necessary in the light of the discussions at the Empire 
Su~r Conferene!.', 1931. 

(vii) The control 01 the Desert Locust. 
The mllintenan~e· of continuity in research, at whatever centres material 

may be forthcoming, is of great importance. So also is the maln­
tenance alld development of the intelligence system set up at 
the Imperial Institute of Entomology and financed in pan by 
the Empirc Marketing Board at present. 

4. We aL"O bave to ask ourselves the following questions :-

(i) (a). What problems of Empire importance, if any, are being intensively 
investigated already in India , 

(b). Are there any problems for the study of which o"all Empire baN 
India bas special advantages , 

(ii) Can existing ~search institutes in India modify and expan!1 their 
schemes of work so as to deal with Empire as distinct from purely Indian re­
quirements if tllC'y rl.'Ceive substantial financial support' 

(iii) What problems, if any, are there where the principal investigation on 
a major prohlem hiS al~Rdy been arranged for in Great nritain or in lOme part 
of thl' Empire other than India, but where subsidiary or eonfirmatory investiga­
tions of limited extent Il{8 needed in other environments. To what extent eould 

LlICAR 2K 
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;India co-operate in such subsidiary investigations, provided financial assistance 
.were forthcoming. 

It may make this point clear if I illustrate each question by an example. 
(i) Sugarcane breeding is 'an example of the first type' of' problem; 

Rice genetics, cultivation and physiology of the second . 
. (ii) The Coimbatore cane-breeding station, the Punjab irrigation researeh 

institute 'and the Botanical, mycological and entomological sections 
of the Pusa Research Institute are instances. 

(iii) An example of a problem where the purely scienti1lc aspect at least 
is being investigated at other empire centres is found in the virus 
,diseases of plants which at present are being inyestigated at 4 
centres in the United Kingdom. 

Extensions in India are required : facilities exist at Pusa, Cawnpore, Poona 
and probably elsewhere. 

, Another ,example is found in the economics of agricultural production. 
The p11ncipal investigation is being conducted by the Agricultural Economic 
Research Institute, Oxford, on an Empire basis but there is at present no 
adequate organisation to deal with the Indian aspect of the problem. The 
proposals now under investigation for a~certaining the ('osts of ,production of 
sugarcane, cotton and rotation crops will ensurl' a "tart on sound lines. Much 
would be gained by co-operation with Oxford. 
The 30th December 1931. 

ENCLOSURE V. 

STATEMENT A. 

Area and Yield 0/ Rice in each Pro".fI!)e. 

Area (acres). Yield (tonA). 

Province. 1927-28. 1928·29. 1929·30. 1927·211. 1928·29. 1929-30. 

Mamas .. .. 10,930,000 ll,0l9,OOO 11,262,000 5,083,000 5,197,000 5,1119,000 
Bombay (including Sind 3,539,000 3,551,000 3,363,000 1,517,000 1,641,000 1,321,000 

and Indian States). 
Bengal .. .. 18,682,000 21,403,000 20,225,000 6,493,000 9,684,000 8,202,000 
United Provinces .. 7,336,000 7,096,000 6,845,000 2,195,000 1,110,000 1,521,000 
Burma .. .. 12,353,000 12,709,000 12,703,000 4,886000 4894000 , 943000 
BihlLr and Orissa .. 13476,000 14,352,000 14,229,000 4,378,000 5,588,000 11,012,000 

(d) . 
CentrlLl Provinces and 6,054,000 6,199,000 5,827,000 1,753,000 1,647,000 1,88I!,OOO 
. Berar(b). (e) (e) (el 

Assam .. .. 4,173,000 4,963,000 4,230,000 1,308,000 1,677,000 1,389,000 
Coorg .. .. 83,000 83,000 83,000 40,000 40,000 53,000 
Hyderabad .. 933,000 992,000 507,000 345,000 403,000 15),000 
Hysore .. .. 704,000 705,000 720,000 188,000 204,000 209,000 
Baroda .. .. 207,000 201,000 192,000 48,000 60,000 33,000 

TotlLl ... 78,470,000 83,273,000 80,186,000 28,234,000 32,145,000 30,878,000 

(6) Includes Indian StateR. (e) Includmg areu under _dlinfs which werp. BUbsequmtly 
t.ransplant<d. (d) Excluding Feudatory States, estimates for which for 1929·30 are 3,239,000 
acres and 1,627,000 tons, as against 3,620,000 acres and 1,797,000 ton.OIin 1928-29. 

Nou.-Figures for 1929.30 are 8ubject to revision. 
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ST.ATl!olaN'l' A_n,d. 
Ar,a and Yield 01 Wheat ill each Pr()uillC'. 

Area (acres) Yield (tonl!). 

Provinoo. 
1927.28. 1928.29. 1929·30. 1927.28. 1928.29. 19211-30. 

Bombay (includingSind 2,380,000 2,503,000 2,469,000 596,000 499,000 646,000 
and Indian Statea). 

Bengal •• .. 107,000 123,000 126,000 22,000 32,000 33,000 
United Provinoee .. 7,588,000 7,218,000 7,298,000 2,394,000 2,500,000 3,342,000 

(6). 
Pnnjab(6) .. .. 10,304,000 11,299,000 11,321,000 2,764,000 3,423,000 4,208,000 
Bihar and Orisaa (a) .. 1,199,000 1,212,000 1,200,000 418,000 613,000 615,000 
Central Provincea and 3,786,000 3,310,000 3,094,000 619,000 641,000 617,000 

Berar(6). 
North·West Frontier 993,000 1,056,000 1,057,000 161,000 231,000 248,000 

Province (e). 
Ajmer-Men.ara .. 39,000 31,000 29,000 15,000 8,000 lI,OOO 
Delhi .. .. 62,000 61,000 33,000 19,000 8,000 10,000 
Hyderabad .. 1,068,000 1,102,000 1,026,000 82,000 144,000 107,000 
Mysore .. .. 3,000 3,000 4,000 (9) 1,000 1,000 
Baroda .. .. 86,000 88,000 73,000 21,000 11,000 20,000 
Gwalior .. 1,458,000 1,021,000 943,000 165,000 193,000 178,000 
Central India States •• 2,006,000 1,861,000 1,774,000 277,000 294,000 277,000 
Rajputana Btatea .. 1,134,000 1,095,000 901,000 238,000 193,000 240,000 

Total .. 32,193,000 31,973,000 31,348,000 7,791,000 8,591,000 10,363,000 
I 

(a) EJ[cludiDg estimatea for Orissa and Chota Nagpur Fendatory StateB which report lID 
area of 2,400 acre. with a yield of 300 toDBin 1929·30, the lIIUIle aa in laat year. (6) Includes 
Indian Statee. 

(e). Includee the Tochi and the Kurram Agencies. (d). Includes G.alior. (9). About 
600 ton.. ' 

NOTB.-Figuree lor 1929·30 are eubject to revisioD. 

Area and Yield Sugarcalle in each Pro"'lICe. 

Province. 

Madrae.. •• 
Bombay (including Sind 

and Indian States). 
Bengal.. .. 
United Provinces (6) 
Pnnjab.. .. 
Bibar and Oriaaa (e) •• 
Central Provinoos and 

Berar. 
A_ .. .. 
North·West Frontier 

Province. 
Delhi .• 
Hyderabad 
Mysore _ 
Baroda •• 

Area (acrea). Yield (tons) of raw sugar (gar). 

1927·28. 1928·29. 1929·30. 1927·28. 1928.29. 1929·30. 

106,000 
101,000 

209,000 
1,699,000 

499,000 
289,000 

23,000 

41,000 
43,000 

6,000 
(a) 

34,000 
2,000 

89,000 
90,000 

196,000 
1,357,000 

401,000 
287,000 

23,000 

39,000 
48,000 

6,000 
(a) 

31,000 
2,000 

98,000 
87,000 

198,000 
1,356,000 

307,000 
279,000 

22,000 

30,000 
51,000 

3,000 
37,000 
33,000 
2,000 

283,000 
290,000 

236,000 
1,534,000 

381,000 
309,000 

36,000 

42,000 
63,000 

7,000 
(a) 

32,000 
4,000 

245,000 
249,000 

216,000 
1,220,000 

289,000 
313,000 

37,000 

40,000 
69,000 

4,000 
(a) 

29,000 
3,000 

275,000 
225,000 

220,000 
1,346,000 

ltlO,OOO 
304,000 

36,000 

29,000 
63,000 

3,000 
18,000 
33,000 
3,000 

Total •• 2,952,000 2,568,000 1,503,000 3,217,000 2,704,000 2,766,000 

(a) Not available. 
(6) Including RampurState. 
(e) EJ[cludiDg Feudatory Statea, eJ[timates for which for 1929·30 were 20,000 _ 

aad 18,000 toDB, against 22,000 acree and 21,000 tona in the preoeding year. 
NOTB.-Figurea for 1929-30 are eubject to reviaioa. 
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STATEME1M.' A~o,,'cI. 
Area Gnd Yield 01 Tea ill each Province. 

Area(IIOI'I!8). Yield (the.) 

Province. 

I 1927. 1928- 1920. 1927. 1928. 

Madru .. 58,100 83.800 88,900 2',132,200 26,786,400 

Benpl .. .. 189,800 193,800 196,300 97,002,000 116,010,000 

United Proriaoea .. 8,000 8,000 8,000 1,1197,800 2,133,800 

Punjab .. .. 9,'700 9,700 9,700 2,076,~ 1,904,000 

Barma .. ., (a) (a) (a) (a) (II) 

Bihar and OriM& .. 1,000 3,800 ',100 308,800 719,1lOO 

£oa.m .. .. 424,000 427,200 '29,800 2311,887,800 248,017,700 

Coorg ~. .. "" "" ~ 161,800 218,300 

Kyaare .. .. i,ooo 2,~ 3,200 (b) 81,700 

TIa_ 67,300 61,"" eo,~ 26,826,_ 30,188,_ 

Cochin .. .. .. .. 800 .. .. 

TriParA !BeopI) .. 6,000 7.600 7,000 940,100 1,095,600 

.,. 

Total .. '1116,000 778,900 788,800 390,919,800 604, 163,200 

. . - --

(a) Diacootiooed. 
(b) Not available. 
N~FIgures for 1929 are prorisioaaI aoci therefore _bjeot fa reriBiaD. 

1929 • 

. 
11,838,1lOO 

109.1163,200 

I,,"-eoo 

1,930,100 

. 
(.) 

8053,JOO 

2118,940,708 

1119,000 

3O,eoo 

3O,Ii6I,700 

190,&00 

1,.ot.700 

433,138,300 
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STATE·KENT A-coned . 
.Area and Yield of Cotton in each Province. 

Area (..,reo). Yield (bal .. of 400 lbe. eacb). 

ProviDOe. 
1927-28. 1928..29. 1929·30. 1927-2B. 1928·29. 1929-30. 

Madia. (II) .. 2,123,000 2,496,000 2,607,000 447,000 628,000 613,000 

Bombay (including 
Bind and Indian 
Stateo). .. 7,763,000 8,046,000 '7.150,000 1,801,000 1,~,OOO 1,309.000 

Bengal (inclndlng Tri. 
po .. State) •. 78,000 79,000 78.000 20,000 18,000 21,000 

United Provine,", (in-
cluding Rampor 
State) ., .. 1143.000 715,000 032,000 199,000 2M,OOO 342,000 

Puniabl/) ,. 2,008,000 2,841,000 2,'90,000 (102,000 '19,000 788,000 

BurDla .. .. 326.000 318.000 323,000 67,000 56,000 117,000 • 

Bibar and OriMa (h) 77,000 78,000 69,000 14,000 14,000 13,iloo 

Central ProvilW<'8 and 
Be ... " .. &70,000 5,078,000 11,167,000 1,2:15,000 1,334,000 1,142,000 

Asaam .. .. 45,000 44,000 41,000 15,000 17,000 111,000 

North. West Frollt.iel-
Provinoe " 10,000 17,000 17,000 2,000 4,000 4,000 

I 

AjmeT-Merwa .. ,. 42,000 44,000 34,000 14,000 21,000 11,008 

Delhi .. .. 2,000 2,000 3,000 1,000 1,000 1,000 

Hyderabad .. 3,631,000 4,019,000 3,636,000 961,000 ,00,000 W,OOO 

Myaolll .. .. 81,000 76,000 69,000 .. ' 25,000. 23,000 22,000 

Baroda .. .. 806,000 793,000 771,000 124,000 69,000 127,000 

Gwalior .. .. 1185,000 645,000 633,000 115,000 107,000 89,000 

Central India Stateo 1,263,000 1,287,000 J,388,OOO 834,000 *52,000 249,000 

RajpafaDa State.. ." 622,000 &76,000 607,000 97,000. )23,000 .101,000 

Total .. 24,761,000 27,OIl3,OOO 26,721,000 6,963,000 6,782,000 11,284,000 

Net uporte and Con· 
oumption (0) .. .. . . " 6,661,000 11,1174,000 .. 

(II) Inclad .. the State of Bangaoapalle ap to 1925·26 and l!lso Pudukottai from 1926-27, 
I/) Includ .. Indian State. 
(h) EIoludiog Fendatory St&tee, estimatee for which for 1929-30 are 38,000 acres and 8,000 bales, .. 

againd 38,000 ........ and 11,000 bal .. ia 1928..29.. 
(f/) Not yet available. 
(t:) The ezport .. weD .. the oooaamption 6gurea are for the year ending August. Prior to 1916·17 tbe 

estimateo of mill co ..... mption weno hued on retoma of yarn produoed by miIla: oubeequeotly th. 
eetimateo fnomed by the Bombay Millowoer8' Aaaociation on the basis of ntoma fumiahed to them b,. 
milllI were adopted. From 1923-24 mill coDBUmption 6gurea are being compiled by the Indian Cen. 
traI Cotton Committee on the basis cf retoms furnished under the Cotton Cess Act and. tbeoe have. 
beeri utilized. No reliable information is available regarding &IlIIual conoumption outBide the milla, 
bat in 1911 a oonventional .. timate of 450,000 bales waa adopted in oonsultation with the Bomba,. 

, Cotton Trade Asaociation (now East India Cotton Assooiation). Tbis eaumalle wu ..m.ed to 
1,000,000 balea in 1914-111 and to 760,000 baI .. in 19111·16. 

)lmL-Figurea for 1929·30 ... I1lbjeo' to rniaioo. 
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STATI!:MEN'l' A--con,td. 

.4rel.l,tlnel Yield 01 Jute in eacla Pr01)incB. 

AI'ea(_). Yield (b&I .. of ~ lba. .""h\. 

Prcmnce. 1928. 1929. 

, 

Bengal(/J) .. 2,670,000 2,989,000 

Bihar aDd om.. .. S47,OOO 238,000 

4nam .. .. i95,OOO 167,000 

C.oehB.har .. 32,000 31,000 

Total (d) .. 3,144,000 3,416,000 

Exports and OOII8Dmp. 
tioD(e) •• .. .. ' ... 

Exports, mill plll'o 
ohases duriDg the 
year and loCal (ex-
va factory), 00118-
lImptioD (e) .. .. .. 

(01 includes Tripura State from 1926. 
(b) Not yet available. 

1930. 1928. 1929. 1930. 

1,032,000 8,619,000 9,190,000 '''000 

238,000 693,000 719,000 620,000 

186,000 ti4,ooo 302,000 1196,000 

. 
31,000 70,000 ",000 10,600 

3,488,000 9,9011,000 10,3311,000 ll,81,OOO 

.. ll,431,OOO l1,~,OOO (b\ 

.. ll,097,OOO ll,I44,OOO (b, 

(e) The exports as well ae mill purchaeee and mill COD8Umptioo ..., far the yeer .... ding Ju.... 'lbe IIIiD 
ooneumptiou, mill purchases aDd $he extra-factory cousamptioa ($he latter beinl 600,000 b&I .. for 
each year) are the trade estimate. • 

. (d) Excluding Nepal far which DO eetimate of _ ar yield ill availablo. 

The figures of imports from Nepal are, however, stated below :-

Bales. Bale •• Balea. 
1921 75,000 1924 70,000 1927 82,000 
1922 57,000 1925 41,000 1928 72,000 

1923 ... 58,000 1926 40,000 1929 114,000 
1930 (6) 

NOT •• -Figurelfor 1930 are object to revilion. 
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STATEM I!:NT A-eofltct 

Area afld Yield 0/ Uf!3eed if! each Province. 

Area (acrea). Yield (tone). 

Province. 
, 

1927·28. 1928·29. 1929-30. 1927-28. 1928-29. 1929-30. 

Bombay (a) .. 109,000 125,000 115,000 13,000 16,000 lO,OOO 

Bengal .. " 118,000 132,000 114,000 13,000 19,000 19,000 

Unitt'd Provinces (6) 423,000 210,000 218,000 55,000 29,000 44,000 
630,000 550,000 .502,000 82,000 '/6,000 101,000 

Punjab .. 35,000 28,000 30,000 3,000 3,000 3,000 , 

Bihar and Orisla .. 601,000 658,000 654,000 84,000 108,000 107,000 
\ 

Central Province. and 
B"rar (a) .. 1,017,000 1,027,000 869,000 80,000 58,000 76,000 

Hydl'rabnd .. 318,000 269,000 242,000 11,000 11,000 12,000 

---. 
Rajputana (Kotah) ..• 60,000 110,000 57,000 7,000 2,000 3,000 . 

• 
Total (6) .. 2,681,000 2,559,000 2,299,000 266,000 246,000 273,000 

.630,000 650,000 ·502,000 82,000 76,000 101,000 

'.' 

GBAlID TOTAL .. 3,311,000 3,109,000 \2,801,000 3,48,000 322,000 374,000 

(a) Includes Indian States. 
(Il) The figures in italics represent .. mixed" crop, i.e_, seed IOWD in the same fields 

. witb other crops. The estimatl'll for the mixed crop of the United I'mvincq are 
highly conjeotural; hence they have been kept separate. 

NOT •. -Figures for 1929-30 are 8ubject to revision. 
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STATEMEN'l' A':'-'eo,dd. 

Area and 'neld 01 Rape and Mustard til saeA Provine, • 
--.=-';;;; . ~ .- .. ~ - . .-- I 

. . 
Area (acres). Yield (tona) • 

ProTmce. 
. - ~- .. 

1927·28. 1928·29. 1929·30. 1927-28. 1928·211. 1929·30. 

- -. _. 

Bombay (iricluding Sind 
and Indian States). 

172,000 223,000 313,000 22,000 16,000 39,000 

Bengal .. .. 740,000 700,000 705,000 116,000 123,000 134,000 
United Provinces (a) 171,000 339,000 207,000 18,000 42,000 42,000 

2,680,000 2,670,000 2,341,000 278,000 308,000 479,000 

Punjab .. .. 951,000 1,722,000 1,061,000 150,000 162,000 152,000 
Bihar and Qrissa (6) •• 700,000 728,000 665,000 153,000 178,000 162,000 
Assam .. .. 353,000 369,000 332,000 69,000 66,000 62,000 
North·West Frontier 121,000 111,000 141,000 9,000 10,000 10,000 

Province. 
Delhi .. .. 6,000 35,000 5,000 1,000 (200) (400) 

(e) 
Hyderabad .. 11,000 14,000 11,000 (400) (500) ~300) 
Baroda .. .. 22,000 28,000 19,000 4,000 2,000 ,000 
Rajputana (Alwar) .. 80,000 99,000 43,000 20,000 3,000 10,000 

I 

Total( ... ) .. 3,327,000 4,368,000 3,502,000 562,000 602,000 613,000 
2,580,000 2,670,000 2,341,000 278,000 308,000 479,000 

Grand Tota.1 .. 5,907,000 7,038,000 5,843,000 840,000 910,000 1,092,000 

(a) The figUres in itallcs represent" mixed" orop, i.e., seed sown in the .ame Beldl with 
other ·crops. The estimates for the mixed orop of the United Provinoell are highly oon· 
jeotural ; hence they have been kept separate. 
(6) Excludirlg Feudatory States, estimates for which for 1929·30 are 84,000 acres and 7,000 
tons, as against 81,000 acres and 6,000 tons in 1928·29. ' 
(e) The sudden and abnormal increase is due to an exceptionally large area being put under 
the crop as the principal crops like wheat coold not either be sown or were damaged where 
sown owing to want of rain. 

NOTB.~Figurea for 1929·30 are subject to revision. , 

Arlla and l'ield 01 Groundntc' iN each Provi"cs. 

--_.' .- .. - - - - .. _---
Area (aCres). Yield (tons) of nuts in • shell. 

Province. 
1927·28. 1928·29. 1929·30. 1927·28. 1928·29. 1929·30. 

_.- ",".- --- --.-- .- - .. - .. _- -
Madras .. .. 3,337,000 3,679,000 3,209,000 1,671,000 1,830,000 1,522,000 
Bombay (including In· 1,064,000 1,423,000 1,211,000 860,000 1,140,000 718,000 

diaD 8tates ).' " 
' . 

Burma .. .. 540,000 599,000 585,000 145,000 160,000 190,000 
Hyderabad .. 485,000 650,000 619,000 42,000 81,000 83,000 

-, .. ------- -- - _. 
' -

Total .. 5,426,000 6,351,000 5,624,000 2,718,000 3,211,000 2,513,000 

NOTK.-Figures for 1929·30 are subject to revision. 
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ST.4TEliENJ' A-corWl. 

Su:n_, 01 'Mlatut!oieoaal, lor ,h, ",hoI, olIflditr. lor ,h, I//(J8QM 1930-31. /JfIIJ 
1929-i(J. 

Eatimated Eatimated FinaI-. Final 
Cfop· area, outtum, 1929-30. outtum. 

1930-31. 1930-31. 1929-30. 

Acres_ Tons_ Aores. Tous. 
Rice .. .. . . 81,986,000 31,594,000 SO,479,OOO 31,131,000 
Wheat .. .. . . 32,181,000 9,302,000 31,664,000 10,.aIJ,OOO 
Sugaroane .. .. 2,777,000- 3,178,000 2,515.000 2,761.000 

baJea baIeII 
Cotton .. .. .- 23,616,000 4,820,000 25,922,000 6,125,000 
Jute .. .. .. 3,492,000 11,255,000 

tons 

"8~~j 
60DS 

LiDBeed .. .. ., 3,020,000 378,000 380,000 
Rape and Mustard .. .. 6,513,000 977,000 5,907,000 1,095,000 
Groundnu& "' .. 6,2((),OOO 2,988,000 5,748,000 2,668,000 

I .1 •. · . 
)931.32 Jute ~creag8 I,S58,OOO . 5,560,000 

Ou~ (Bales) 

STA1'lWnT B_ 

QUlJntitieB 01 ,xporl, 01 ilh, principal crop, and the main countries f. ~ 
exported. 

-

o1Bl quantity exported •• T 
T 
T 
T 
T 
T 
T 
T 

o United Kingdom .. 
o Germany .. --

. o Ceylon .. . -
o Straits Settlementa .. 
o8umatra . , .. 
o Java .. .. 
o other countriel .. 
ot&! ~uantity~ •• T 

T 
or 

o United Kingdom , • 
o other countries .. 
o1Bl quantity exported .-T 

T 
T 

o Ceylon .. .. 
o other countries . , 

LllC~ 

· . 

· , 

.. .. ' .. .. ' 

.- .. ' .. . . 
., .-.. .. . . -. ' ... 
.. . . ' 

, , - .. 
,. . .. 
.. . , " . 
, . .. 

Rice (in Jakhs of tous). 

Year ••. 
, , 

1928-29. 1929·30. 'l930-31 • 

.. • 
18'2 23'2 u-a 

'4 •• 1-' 
2-1 2" 1,4 
'-2 '-3 &-, 
I'S 2·a !-a 
1'1 1'3 1,3 ., 1'6 '0 
8'2 10-6 11'1 

Wile at (in Jakha of tous). 
·1'1 .. 'I 1 

,;0 
-S . , '07 l'S 

, '3 '03 'I . 
Bugl1l'.cane (ill thoUBaDds oftoDS), • 2'1 1'3 1'0 

1'6 1'1 '7 
-0 '2 '3 



261 

STATEMENT B-cofltd. 

RaUl eotlotl (in la.kha of tonal. 

Years. 

--
1925-29; 1929-30. 1930·31. 

Total quantity exported •• .. '. .. 6'6 7'3 7'0 
To United Kingdom .. .. .. '4 '5 '6 
ToGennany .. .. .. . . '6 '6 '6 
To Belgium .. .. ~, ... '6 , ,6 '4 
To Italy .. .. .. , ... '7 '7 '6 
ToJapa.n .. .. ·oo .. 2'9 2-9 3'0 
Toother countriea .. .. oo 1'4 2'0 1'9 

Cotton(T wiae and ram ) (in millions of yuda), 

Total quantity exported ,. .. .. 24'3 24'6 23'4 
To Iraq .. .. .. , . 1'6 1'4 1'1 
To Syria •. •• .. .. 2-0 2'0 2'0 
To Aden and Dependenoies .. .. 4'5 4-6 4'7 
ToSia.m. ., - .. .. 1'9 1'7 1'6 
To China .. .. .. .. 2'0 'S '9 
'XoEgypt .. " .. .. .. 4'2 '-6 '-0 
To other countries .. .. .. S'l 9'5 9'1 

Cotton lPiece good8 (in million of y ard.). 

Total quantity exported •• .. .. 149'2 133'4 97'7 
To Iraq .. .. . . .. IS'7 13'0 S'9 
To Aden and Dependencies .. .. 5'5 4'0 3'2 
To Arabia .. .. .. .. 7'6 8'0 40'S 
To Bahrein Islands .. .. .. 5'4 4'2 2" 
To Persia .. .. .. .. 23'8 18-9 13" 
To Ceylon •• •• •• •• 17'8 18'8 17'7 
To Straits Settlements (including Labuan) •• 19'7 17'9 11'1 
To Siam .. .. .. ., ,2'4 2'1 1'3 
To Anglo-Egyptian Sudan .. ., 3'7 2'8 2'2 
To Portuguese East Africa .. .. 7'7 7'9 6'6 
To Tanganyika. Territory .. .. 12'5 11'1 10'1 
To Kenya.. Zanziba.r and Pemba .. .. 12'0 12'6 S'2 
To other countries .. .. .. 12'4 12'1 7'S 

IRaUlJuIe (in I IakluI of tona). 

Total quantity exported •• : .. .. 9'0 8'1 8'2 
To United Kingdom .. . . .. 2'0 1'6 1'1 
ToGennany .. .. .. . . 2'6 2'2 1'7 
To Franoe .. .. .. .. 1'1 1'1 '9 ' 
'1'0 other oountries .. .. .. 3'3 3'2 2'5 

J, 



Total quantity exported •• 
To United Kingdom •• 
To Straits Settlements •. 
To Java .. .. 
To Siam .. .. 
To IndooChina •• • • 
To China •• •• 
To Egypt .. •• 
To Union of South Africa •• 
To Portuguese East Africa 
To United States of America 
To Cuba .. .. 
ToChiJe .. .. 
To Australia .. .. 
To Hawaii •• •• 
To other countries .. 

Total quantity exported, •• 
To United States of America 
To Argentine Republic •• 
To Canada.. •• 
To United Kingdom •• 
To other countries •• 

Total quantity exported .• 
To United Kingdom •• 
To France •• •• 
To Italy.. .. 
To Japan •• •• 
To Australia •• •• 
To other countries •• 

• I 
Total quantity exported •• 
To United Kingdom •• 
To Germany':' ._ 
To Netherlands •• 
To France ... •• 
n other countriee •• 

, 

I 

i • 
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ST4TEME.NT B-cotltd. 

.. 

Juu. GermGtl1I bag, (in crores of numbera). 

1928·29. 

49'8 
4'6 
1'3 
4'2 
1'2 
1'6 
2'6 
1'6 
2'0 
1'2 
2'0 
3'3 
3'8 
9'1 
1'7 
9'9 

Years. 

1929-30. 

52'2 
6'3 
1'4 
3'7 
1'1 
1'2 
4'3 
1'9 
2'1 
1'4 
1'7 
3'2 ' 
3'4 
7'3 
I'S 

12'4 

1930-31. 

43" 
4'0 
1'2 
4'2 ., 

'6 
2'0 
1'7 
2'0 
1'2 
1'1 
2'4 
1'9 
S'S 
1'7 

10'3 

Ju Ie (Guntlll 010 tli) (in crores of rards). 

156·9 
102·2 
34·0 
7·6 

"2·9 
'10·2 

165·1 
107·2 
33·0 
8·2 
5·9 

10'S 

127·1. 
S5'3 
20'9 
7·3 
4·0 
9·6 

Li7&llee d (in thousan cIs of tons). 

156·7 
lS·1 
4,7·0 
27'S 
19'7 
21·6 
22·6 

248·2 
79'5 
50'7 
28·4 
10·2 
22'S" 
56·6 

256'6 
57·6 
25·0 
32·7 
2·S 

11·0" 
12701; 

Rape (in thousands of tons) • 

n·6 
2S·7 
9·6 

11·9 
11·0 

" 16" 

":3 
7·8 
6·3 

16'6' 
9·8 
"9 

32·8 
10·6 
2'3 
3·8 

10'6 "6 
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STATEJlEN'l' B-con'd. 
Ground,,,U (in thousands of tons). 

Yean. 

-
1928·29. 1929·30. 1930·31. 

i 

Total quantity ~rted •• .. .. " 788·4 714'2 GOl·2 

~o. tl'nited Kingdom .. .. .. .. ~·o 63'2 41·2 

To Oermany .. .. .. .. .. 241·2 210·, Xll·8 

. 
To Netherl~ .. .. " .. 132'6 IM'2 167·4 

To France " .. .. .. " 21:8·2 210'" 111·2 

To itaiy .. .. .. .. - 121·3 M·T '17·0 

To other counme. .. ',' .. .. 29·2 31·r 11·' 

Td(in tho1l8&Dds of lhe., 

Total quantity exported .• .. .. .. 30·9 19·' 61·5 

, 
To Iraq .. .. .. . . .. 1·3 1'7 t·, 

ToP~ - .. .. .. - 14·1 18·2 10·8 

To other ~triea, - k' .. - 15·6 e-g 61·3 , , , 

Tbtal quantit/, 01 black tea ilxpod;ed 
.' 

.. 21f07 "27" I'" ,- - .. 

.. " 

Total quanti, of gteen tea exported - - "·2 f·' GO" 

.. - . . . .. 



ENCLOSURE VI. 

Grants outstanding lor research and other schemes appl"OYec1 "Y the Sectijlo 
tary of State on the advice of the Empire Marketing Board (July. 1926 to May 
1931). 

GrantB approved from June 1930 to May 1931, are italiciBed.. 

Object of Grant. 

BIOLOOIOAL AND AOBlOQ'LTU' 
aM. SOIno1lS. 

Department or Body to Expenditute inYOlnd in 
whom Grant made. Schemes apprond by the 

Board. 

Development of Biological University of Cambridge. • £10,000 p. &. for 5 yearL 
and Agricultural Depart-
ments of the UniT6l9ity of 
Cambridge. 

FOOD PRESERVATION AND 
Low TElIIPBBATURE RE, 
SEARCH. 

Development of the work of Department of Soientifio 
the Low Temperature Re' and Industrial Research. 

£38,600 eapi'aJ I ts,ooo p .... 
forBYNI"8. 

search Station, Cambridge. 

Erection of the Ditton Labo· 
:fatory'. Easa Maning. lot 
_W IIwage eXperimentA 
on a semi·commercial scare. 

Research into the preserva. 
tion and transport of fisll 
at Torry Research Sw 
tioD, Aberdeen. 

Survey .1 tTade in fto.d 
mutton and lamb £toni 
Abattoir in New Zealand 
to the wholesale market 
iii ~lidllll. 

CORIinuation dllrinq 1931-33 
0/ food prueroation and 
low ~e f'aa1lt'C16 
GI Cambridge, DiUon and 
florry. 

AlmuL Hmm.&M>BY. 

Research on the mineral eon­
tent of natural pasturest 
with speoW JefennGe tea 
eertain defioienoies in th4 
soil and their effect on th41 
growth and strength of lift. 
stock. 

Department of Scientific £55,000 capital: £25,000 
and Industrial Research. spread o.er Ii yeaN. 

Department of Scientifie £33,300 8ptead 
and Industrial Research. years. 

DepartmeM of Scientifi~ £1,250. 
and Industrial Reaearoh. 

Otpartment o/Sctenlifi. and £37,266. 
171duma' Ruearch. 

..., 3 

(a) Rowett Research In- £25,000 .pNa.i eon; 5 
stitute, Aherdeen.years. 



.. 
Object of Grant. 

Research on the mineral con· 
tent of natural PBBtUres, 
with special reference to 
certain deficiencies in the 
Boil and their effect on the 
growth and strength of 
livestock. 

265 

Department or Body to 
whom Grant made. 

(b)Commonwealth Coun· 
cil for Scientifio and In· 
dustrial Research. 

Expenditure involved in 
Schemes Approved by the 

Board. 

£3.000 capital; £1,875 p ... 
for 5 yean. 

Ditto. (c) New Zealand Govern. £2,000 p ... lor Ii yean. 
ment. 

Ditto. (d) Government of South· £2,500 capital, £2,500 p ••• 
ern Rhodesia. for 3 yean. 

Stock-rearing problems in Ad hoc Committee 
Palestine. 

Erection of Silo at School of School of Agriculture, 
Agriculture, Cambridge, Cambridge. 
for trials of the economio 
value of silage made from 
grBBS_ 

Grants-in·aid of work at University of Cambridge .• 
Cambridge University on 
the physiology and growth 

. pf farm animals, etc. 

ANIMAL HEALTH. 

Extension of the activities of Government of the Union 
the Onderstepoort Vete· of South Africa. 
rinary Research6tation. 

£4,900 spread over 3 yean. 

£200. 

£5,000 capital, £400 p. .. 
for 0 years; £500 guaran. 
tee • 

£10,000 capital; £11,000 p ... 
for o years. 

Buearch on Animal BeaU" 
probk1ll8 in AUBtralia. 

Oommonwealth Oouncil/OI' £8,000 p ... for Ii yean. 
• Scientific and IndUBtrial 

Research. 

Research into Metazoan Liverpool School of Tropi. £3,000 p ... for 3 yean. 
Immunity. cal Medicine. 

Investigation into use of B. 
O. G. vaccine in the pro­
tection of calves agains' 
tuberculosis. 

Provision of additioDallabo­
ratory accommodation.t 
the Department of Ani· 
mal Pathology, Univer­
sity of Cambridge. 

Department; ',. of Animal £3,000 capital. 
Pathology, University of 
Cambridge. 

Department of Animal U.250 capi'-I. 
Pathology. University of 
Cambridge. 
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~-----------------'-------------------r--------------~ 
Object of Grant. 

WOOL. 
·Standardisation of wool qua­

lity. 
. Sheep breeding and biology 

of wool. 

'Survey of Empire w001l 

Department or Body to 
whom Grant made. 

Wool Industries Research 
Association . 

Animal Breeding Research 
Department, Univer-
sity of Edinburg. 

Wool Industries Research 
Association. 

Supply of wool packs for Wool Industries Research 
trialB in Australia, New Association. 
Zealand and South Africa. 

Imperial Wool Rueo.rcla elm­
lerence. 

HIDES AlIID SXIl'IS. 
Rueo.rcla 1m Focusing oJ N #ltD Zealand Deparlmem 

New Zealand pelt8. 01 8citntijic and Ind'U8t­
rial Rueo.rc1a. 

DAlBY RESEARCH. 
Survey of literature on the 

condensing and drying of 
milk and milk residues. 

Study of faults in dairy pro-
ducts, including .. Red 
Spot" in chene and II fishi­
ness" in but.r. 

Production of Dairy Re­
search Jr.arnal. 

Feeding of milk to school­
children in Scotland. 

Research on cheese ripening 

Irltlutigatitm oJ 'uberculou8 
mlectitm 01 milk. 

I nlJe8tigatitm into t1ae pro­
blem 01 .. opennu8 .. in 
cheese. 

Hannah Dairy Research 
Institute, Scotland. 

National Institute for Re­
search in Dairying, Read­
ing. 

Department of H~th for 
Scotland. 

University of British Co­
lumbia. 

Deparlmenl oJ H ealtla, Scot­
land. 

New-Zealand Dairy· Re-
8ea~ IMtitute. 

Expenditure involved in 
Schemel Approved by the 

Board. 

£7,800 capital; £15,200 
spread over 5 years. 

£3,000 capital; £800 p. a. for 
5 years. 

£2,000 p. a. for 2 yean; 
8Upplemmtary ".. gram oJ 
£1,250. 

£175; 8Upp~ grolll 
01£300. 

£600. 

£500 p. o. lor S 1/eM8. 

£500, Supplementary gran« 
01£250. 

£3,150 capital; £3,900 lip­
read over 2 years ; Supple­
mentary grant 01 £2,500 
lor period up 10 31d Marcia 
1931. 

£1,000. 

£5,000. 

£1,100 spread over ! 
years; 8Upplemmtary gram 
01 £800 lor third year. 

£1,400 p. o./or 2 yearll. 

£500 capital; £2,000 p. G. 

lor 4 year8. 

InVfl8tigatilm into t1ae leela­
nique oJ milk uaminatitm. 

London School 01 Hygiene £600 p. G. lor 2 yeo.r8. 
and Tropical M edicim. 

POULTRY. 
Research in poultry nutri­

tion problema. 

Research on the scientific 
feeding of poultry. 

Rowett Research Insti­
tute, Aberdeen, and Hills-
borough Experimental 
Station, Northern 
heland. 

Animal Nutrition Insti­
tute, University of Cam­
bridge. 

£7,300 capital; £2,440 p. a. 
for 5 years. 

£890 capital; £1,870 epread 
over 5 years. 



-**,,"= • 

Investigation into the pro. 
dllctio,," and maJ'ketina of 
table poultJy, egg .. &te. 

Sw.d,y 9f quality in eggs and 
the effect of dietary 1M. 
tora on the hatching capa-. 
flity 01. e,g .. 

ExPOBT 01' PBDIGBBB :Lxv •• 
srocx. 

Towards cost of transport of 
pedigree livestock from the 
United Kingdom. 

Ditto. 

Ditto. 

Pitta. 

Towards cost of transport of 
pe4igree liv.es~ IrorJI. 
jJ).e United. King~. 

Erection and ~inteIllJoDCe of 
- t.he Londoa Quarantine 

Station. 

ENTOMOLOGY. 

Establishment of a labora­
f,ory for br!J8ding beneti. 
teial parasites. 

Biolo~ control of insec~ 
pests in t.he West Indiea. 

Detert Locust Control •. 
Reaearca tOIl thedigestio:a of 

meat by the larval oi llies 
and on the part played 
by JD.ioloQ-organis~ in ~ •. 
nutrition of larvm. 

Preliminary survey of pro-
1Ilema of insect lIIoutcition,. 

Research into the i.nfetWatiDa. 
of stored products. . .. 

Towards cost of ca.mpaign 
against the warble fly. 

ldentiti."..t;io!l .an~MC"""" 
modation of e~mo1ogioa,l 
specimens. 
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DeP'trtmsnt (# Body t4 
whom Grapt made. 

Expenditure involved in 
Schemes approved by the 

Board. 

Harper Adama Agrieul. ~5,OOO capital, £8,nZ 
tural College. 8preK over 6y ..... 

Ontario AgrWultur", 
College. Guelph. 

~350 CapitN. £670 p. a. lot 5,eal'll. 

Povemment of Common- $5.000 p. •• lor J yeaN. 
wealth of Australia. 

Government 01 Briti,h Co- £1,500. 
lumbia. 

povemment; of Kenya 

Govemmellt 
Rhodesia. 

Government 
Rhodesia. 

01. N ort.hern 

of Southern 

;Royal Agricultural So. 
ciety of England. 

£3,000 lor lint Y.w, 11.500 
p.. a. lor aecond anel thircl 
yeara. . 

lJalanu Irom fWewliJlf 1IMr • 
. lor lourth "... 
£600 lor Jr" '_I £l.o()(J 
/tJr -.l 1Iear. 

£2,280 for first yev, £2.000 
lor 8econd y8&l' and £1,200 
for third year. . 

£7,750 QapiW, £3,250 p ••• 
foro yeara. 

;Imperial Institute of Ento- £15,000 capital J £30,000 
moJogy. 8pread over 6 Jean. 

Ditto £2,000 p. a. for 3 yean. 

Ditto £1,020: £2.120 lor 1 ,... 
London School of HygiSDe £1,600 apreMov. a y ___ 
and Tropiea.l Med.ioine. 

Hebrew Uni~~rsity, Jeru-
saleQl. . 

Imperial College of Sci_ 
tmel TechnoJogy. 

Le.thersellers' Company •• 

Natural History .~. 
Loncloa. 

.- --:"-

£75 capital; £227 10. p •• 
fora,ean. 

£10,775 capiial, £10,930 
spread over 0 1earL 

£1,000. 

£30,000 cap"" 



Object of Grant. 

}:8tablishment of ail organi­
lafJiOQ tc't 1'1U'IUe btomo­
logical mveetigationa in 
AuatraIia. 

Research 1Dt.6 entofnological 
control of 1l0xiaus 'Weeds.. 

'Towarda C08t of testae 1Iy 
feeeatch aad _periliIelltal 
reclamation itt T&Ilganyi­
ka Territory_ 

Conkol of peaAla and diaea888 
of glaaB·house produce. 

17I1i6iligatior& r# erdomo~ 
probkm.f ita Jl".rm'IUI Gad 
.a~ 

ldl"Mooot 11ft; h.uT 
PaTJIOlooGY~ 

Erection of new building to 
h0886 thtl Imperial Myco. 
logical Inatitufll!. . 

Investigation of the PJoblem 
()f dJ:Y root disease in swedea 
and turnips. 

:Study e.f fungal wastage of 
lreah ltuitll ea:ported from 
Paleatine. 

lReaearch into viru diseases 
tOf plant.. . 

Di.tte 

Uitt.. 

Ditte 

Cottoll diaease reseat'Ch 

Pros601ttion and co·ordin .... 
tion of research in grasse* 
and IYlavel'8. 

Appointment 01 Plant BrlleCl­
ing EzpeH II1t ttudy 1If. Em· 
pire grass land problema. 

Establishment ef a Plant 
.Breeding and Seed 1W-' 
'search Station at New .ze.­
laM Agi101l1tttttd eonep. 
l'almel'lltoa NIalrth. 

Department or Body to 
whom Grant made.· 

Expenditure involved in 
Schemeli approved by the 

Board. 

Coinmonwealtll Council for £21,000 capital; £39,05~ 
Scientific aad Il1dlllltrial spread oV'er li yea.rs. 
Research. 

Cawth.toll institute, New 
Zealand. 

Government of Tanganyika 
Territory. 

Cheshunt Experimental 
and Research Station. 

110000000meM of M aviftiu 
Gad Sellchel1u. 

Imperial Mycologioal Insti· 
tute. 

Ministry of Agriculture and 
Fisheries. 

ZioDlst Organisation 

Rothamsted Experimental 
Station. 

Cheshunt Experimental aud 
Research Station. 

Scottish Society for It&: 
search in Plant Breeding. 

University <Allege, Dublin 

Rothamsted E&perimental 
Station. 

£1,333 capital'; £2,000 ~ 
a. for 5 years. 

£2,000 p. a. for Ii years. 

£1,600 capital; £1,760 p. a. 
fOl' 5 years. 

£1,800 p. tit. lor fl ,eara. 

£8,000. 

£1,320 spread over 3 yeal'8. 

£1,520 spread over 3. yea1'l!' 

£1,835 capital; £12,800 
ilpread bTer 5 years. 

£1,040 capital, £6,350 
spread over 5 yearli. 

£4,450 capital; £8;000 
'spread ovet 5 yeari.. 

£3,250 capital, £6,500 
sptead bve!' 5 years. 

£600 capital; £200 p. .. ~or 
'tem. 

Welsh Plant .Breeding Bta:- M,35(J eapital j t23,375 
tion, Aberyatwyth. spread oveJ' i j.-rs. 

Welsh Plant Breeding S~ £3,&50 epf.e8a over 21 y~ 
tiod, Aberys~ho 

New Zealand Departmedt £2,500 capital, £2,600 po a. 
of Scientifio and hldustrmI for i year.. 
Reaearoh. 



'Object of Grant. 

Experiments with plants of 
the tidal zone with special 
reference to Spartina Tow-
8endii. 

,ReaeD,rch into producticm oj 
8trong atrawed llCU'ietie8 oj 
oats and bat'ley. 

Towards the maintencmce oj 
,the Division 0/ Plant In­
dustry. 

HORTICULTURE. 
Fruit research and standar­

disation of horticultural' 
material. 

Extension of facilities for 
research and provision of 
accommodation for Impe-, 
rial Bureau of Fruit Pro-
duction. 

Investigations into the keep­
ing qualities of fruit and 
its relaticn to the nutrition 
of the tree and soil 
conditions. 
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Department or Body to 
whom Grantma.de. 

East Anglioan Institute of 
Agrioulture. 

Univer8ity CoUege. Dublin 

Comnumwealth Council Jor 
Scientific and 1 ndUBtrial 
Research. 

East MaIling Research Sta.­
tion, Kent. 

Ditto 

Long Ashton Horticultural 
Research Station, Bristol. 

Expenditure involvPd in 
SchemM, pproved .by the 

Board. 

£220.. "lpplementarg gTa'" 
oj £1,000 'prod over 3 vea,.,. 

£1,550 capital; £425 p. &. 

for5yeacs. 

£4,000' capital; £6,000 p. 4. 

Jor 2 veaTl. 

£9,050 capital; £27,300 
spread over IS years. 

£13,200 capital; £8,100 
.pread over 3 year •• 

£7.025 capital; £12.975 
spread over 5 year •. 

Fruit Research investigations' New Zealand Department £2.350 capital; £9.300 spread 
over 5 yearll. in New Zealand. of Scientific and Indus­

Improvement of methods of 
packing, grading and ship. 
ment of citrus fruit. 

Appointment of an Agricul. 
tural Officer to devote 
special attention to the 
development of a citrus 
industry. 

Establishment of an experi. 
mental fruit farm with the 
object of testing the econo­
mic cost of growing and 
shipping bananas ond 
grape fruit. 

ECONOMIO BOTANY. 
Visits of Economic Botanists 

to Dominions and Colonies 
and employment of bota.­
nical collectors for work 
overseas. 

Classification of Herbarium 
specimens. 

trial Research. 
Gvovernment of Palestine £1.000 p. &. for 3 years. 

Government of British £280, p. &. for 3 years. 
Honduras. 

Government of Sierra Leone. £1,500 capital; £1,500 p. &. 
for 5 years. 

Royal Botanic Gardens, 
Kew. 

Ditto 

£20,000 spread over 5 yean. 

£15.567 spread over 5 y,ears. 



Object of Grant. 

DIETETIcs. 

210 

Department or Body to 
whom Grant made. 

Expenditure involved in 
Schemes- Approved by "the 

Board. 

Research into the vitamin Medical Research Council £24.000 spread over 5 years. 
oontent of fruita. vegeta-
bles and diary prodocta at 
the Lister Institute. 

Rest'arch into the physiologi. Rowett Research Institute. £3.000 p-a. for 3 yeaN. 
cal and pathological con· Aberdeen. 
ditionB 8880ciated with 
certain rationed and lip&-
cialiaed dieta, with special 
reference to Kenya native 
tribes. 

CoLONIAL MRJetTLTtTBAL 
Alm VETERIlUBY Su­

VICES. 
TowardB the cost of Head­

quarters Organisation. 
including appointment of 
Adviaera on Agriculture 
and ADimal Health. 
TRoPICAL RESiWwH 

STATIONS. 

Development of a training 
centre for the study of 
tropical agricultural pro­
blems. 

Towards cost of maintenance 
of Amani Station. 

BAlfAlf A RltsRABCll. 
Prosecution of research in· 

to the production of a 
variety of banana immune 
from panama disease and 
investigation into trans­
port of bananas under cold 
Btorage conditions. 

Tlu. 
Towards the cost of estab­

lishment and development 
of a laboratory of plant 
physiology for the investi. 
gation of problems con­
nected with-the constitu­
tion and composition of 
the tea plant. 

Purchase of experimental 
smaD scale machinery and 
plant for the factory of 
the Tea Reeearch Institute 
of Ceylon. 

Colonial Office Approximate £6.000 up t" 
31st lIarch 1931 and r:z.000 
p. a. for 5 years. 

Imperial College of Tropical £21.000 . capital ; £55.000 
Agriculture, Trinidad. spread over 4 years. 

£16.000 for fifth year. 

East Africau Agricultural £6.000 p. a. for 3 years. 
Research Station. Amani. £6.000 p. a.for fourth. 4M 

fifth YW.r8. 

Imperial College of Tropical £5.774 capital; 
Agriculture, Trinidad. p. a. for 5 Ye&rII. 

£3,806 

Indian Tea Association •• £3.125 capital; £3,375 

Tea Reeearch Institute of 
Ceylan. 

spread over 5 years. 

£1,000 capital. 



• Qb~ect,o~ Grant,. 

Devekipmt:nt 01 rice ruearcA 
in Burma and Bengal. 

SUGAR. 

Wil 

DllJartment or Body to 
w\lOm Gr~ mad",. 

Expenditure involved in 
Schemea A~~v~ by ,he 

Boo.rd. 

India" Imperial Coumil £2.POO cupilal: £12:r45 
01 Agricultural Research. 8p1'eaI{ over f ,tIlT&. 

Development of sugar re- Government of Mauritiu8 ~OOO "', ... fQl' Ii ,eare. 
search in Mauritius. 

In aid 01 work oj breeding oj Government 01 BarbatW8 •• £2,000 lor I year. 
improved varietie8 oJ 8Ugar. 
cane. 

Ditto •• . Government 01 British Gu.. rJ.OPQ J.or I1/.ea,. 
ana~ 

, ~QlIAOOO. 

Powards 0081 Of elItablishment Government 01 Soutliem ~'U)OO 8preu.d over Z yea". 
oJ tobacco rellearch 8tation Rhoduia. 
in Southern Rh0de8ia. 

Distrib~t.ion. Qf, Tung Oil 
seeds for cultivation in 
'V,l\rioJls EJDPire coup.t,rips 
~n4 comparatjve IItudy of 
the technical PtQperties of 
TUIlg Oil from' various 
f!<l1¥OO1. 

ConA. 

Research into the best me­
thods of preparing copra 
of high qUality for export. 

Royal Botanic Gardens, 
Rew, and Research AsBO­
cWiion. Qi British Prln' 
Colour and y~ ~,,­
facturers. 

Government of the Federat- £.1,150 1'" .. for 4 years. 
ed Malay States. 

Improvement of methods of Government of Fiji 
91l1-t.ivatiOti. hl\.Ji4Jing, dfJ-

£750 p. a. (oz 2 years,. 

ing ana,~~1; of cp~r~. 

OIL PALM PLANTATION. 
Establishment of an experi- Government of Sierra Leone £1.500 p. a, for : years. 

mental oil palm planta-
tion. 

LAc. 

Towards c08t of maintaining 
marketing expert in 
England to supplement lac 
research being carried on 
in India. 

Government of Bihaf and £500 p. a, for ~ ,ears,. 
Orissa. 



.Object of Grant. 

SERICULTUlIB. 
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Depa.rtment or Body to 
whom Grant lIlade. 

Expenditure involved in 
Scheme. approved by t.he 

Board. 

Towards tke deyelopment of GovernlIlent of JamaJca •• £1,900 apread over 3 years. 
the Itilk induittl'l" In 
Jamaica. 

Towards the revival of the Government of Palestine • • £10(). 
silk industry in Palestine. 

fLAx. 

Development f1l _h 
into problemlt of flax in· 
dus~. 

Flax development in Cyprus 

INsECTICHlE9. 

Linen Indmrtries Research £2,250 eapital: f18,IJOO 
Association, Northern spread owr 5 years. 
Ireland. 

Government of Cyvrus £2,500 spread over 3 yearL 

Towardlt eos' of eo!lleting GOVemmeDt of Britisl1 £200 p ••• far 5 ream. 
and investigating plants Guiana. 
posseB8ing insecticidal pro· 
perties with a vi&W'to their 
commercial exploitation. 

FORESTB~ AlfD- FOItlD8S' !'B(;)o 

DUCTS. 

Maintenance of the Imperial 
Forestry Institute. 

Extension of the functions 
of the Forest Products 
Research Laboratory, 
Prices Risborough, in· 
eluding work on the utili· 
sation of EmJlire timbers. 

MECHANICAL TRANSPORT. 
Experimentation and deve· 

lopment of Mechanical, 
Transport suitable for use 
in undeveloped parts of 
the Empire. 

FIsH1liRIB9. 
Fisheries Research in New· 

foundlaBd. 
Cod Liver Oil research 

ECONOMIO INVESTIGA'l'IOH. 
Establishment of a Chair of 

Imperial Economio Rela· 
tions at ~ LondbnSchool 
of'Economics_ 

Imperial Forestry Insti· 
tut.e, Oxford. 

Department of Scientific 
and Industrial Research. 

GoV81'llJlleD.t of' Newfound· 
land. 

University of London 

£4,750 p. a. for! years. 

£30,000 capital; £7,500 
sprea.d over! years; 1fUp­
plemenl.ary'- gram 01 £7,(JOO 
lor lhird Vf4r. 

£60.000 spread! over tJ years. 

£5,000 capital.~ £5,000 p ••• 
ror5years. 

£3,000. 

£2,000 p~ IS. for 5 years. 



Object of Gra.n!;, 

Marketing of home agricul­
tural produc~ with special 

. reference to the improve­
ment of the existing me­
thods of distribution a.nd 
preparation for market. 

Investigations into problems 
of marketing organisation. 

Marketing of Scottish Agri­
, cultural produce. 

Organisa.tion of Egg Marke-
ting in Scotland. . 

Improvement of Port and 
Bacon production in Scot­
land. 

Investigation into marketing 
of Northern Ireland Agri-
cultural produce. , 

Investigation into the econo­
miea of small farms in 
Northern Ireland. 

Collection and dissemination 
of data. concerning thl' 
economics of Agricul- ' 
tural production within 
the Empire, with special 
reference to the technique 
and results of cost account­
ing and survey methods. 

Co· OPERATIVE MARKETING. 

Fostering co-operative 
organisation of producers 
in the Empire and in aid 
of production of Year 
Book_ 

MISCELLANEOUS. 
Research on fluctuations in 

the numbers of wild 
rodents. 

"8cheme 0/ Economic Orni­
thology. 

Preliminary investigation , 
into problems ofthe matu- ' 
ration of wine. ' 

Comparative study of me­
thods of soil analysis. 
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Department or Body to 
whom Grant made, 

Ministry of Agriculture 
and Fisheriell • 

Ministry of Agriculture and 
Fisheriea. 

Department of Agricul­
ture for Scotland, 

Ditto 

Ditto 

Ministry 1)f . Agriculture. 
Northern Ireland. 

Government of Northern 
Ireland. 

.Agricultural 
Research 

Oxford •. 

Economics 
Institute, 

Expendi~ure involved in 
Schemea approved by th. 
Board. 

140,000 p. •• (or 5 yearl I 
wpplemenlal'fl gmnl oj 
£42,600 apFolied fur 
1931-2. 

£12,000 p .•. for 3Ye&rI. 

£5,150 for 1929.30; £6,200' 
for 1930·31; £7,500 for 
1931-32~ 

£1,000 p ••• for Ii Yearl. 

£3,750 capital f £4.07 p. .... 
for Ii yaars. 

£900 p ••• !or 3 Yeall. 

£600 p. s. (or 3 yearlr 

£700 p. a. for. Ii Ye6re.. 

The Horace Plunkett £1,500 p ••• (or 5 Ye6ff1, 
Foundation. 

Department of Zoology and 
Comparative I Anatomy, 
University of Oxford. 

Departments of Zoology 
a1Ul Agricultu.re, Uniller­
,ity oj OxJurd. 

£3,010 spread Over 3yea1Y, 

£250 p. a.fur a 1/ear,. 

£1,250. 

University College of North £430 for I year ; IUpple. 
Wales, Bangor. mentary gram Jur ,wm4 

1/ear oj £450. 



ENCLOSURE VIL 

LIST OJ' SCHEMES 80 I'AR SANCTIONED BY THE IMPERIAL COUNCIL 01' kRlCULTURAL 

RESEARCH. 

Scheme. Tota.l sanctioned 
Grant. 

MadrlJll Go'Cerftmen'. 

Grant for collating data.~on manurial experiments conducted in the past 

Appointment of V.eterina.ry ltesearcb officer 

Schem. for rice reBf,lllrch 

Bombay Government. 

Grant lor' oollating data on manurial experimentB conducted in the past 

Rice Physiology Scheme 

Scheme for sugarcane research in the Bombay·Deccan 

.Appointment of Veterinary Research officer 

Investigation intoihe Virna disea888 of plants in the Bombay Presidency 

Bengal G01)ernment. 

Grant for colla.ting data. on manurial experiments conducted in the past 

{Additional GrantSanctioned) •• 

Bengal &cheme of sugarcane crushing and gur.boiling 

Estabfishment of a. augarcane seedling testingsta.tion at Dacca 

Appointment of Veterinary Rese&I'Ch officer 

Appointment of a Physical Assistant on the staff of the Agricultural 
Chemist. Bengal •• 

Appointment of a Physiological Chemist to study Animal Nutrition 
Problema at Dacca 

Scheme for rice research 

United Province, Government. 

Lump snm grant to Shahjahanpur Research Sta.tion for a detailed ex. 
amination of new seedling canes 

Lump sum grant for experiments in the designing of a satisfactory 
small power sugarcane crushing mill •• • • , • • • • 

Grant to the Harcourt Butler Technological Institute, Cawnpore. for 
the provision ohn experimenta.lsugar plant • • • , •• 

Grant for collating data on manurial experiments conducted in the past 

Appointment of Veterinary Research officer 

Breeding experiments by Dr. A. E. Slater in connection with the im. 
provement of goats 

Scheme for rice research 

Rs. A. P. 

1.650 0 0 

50.000 0 0 

1.15.660 0 0 

3,129 0 0 

10,300 0 0 

5.22.088 0 0 

5Q,OOO 0 0 

65,390 00 

1.650 0 0 

1.000 0 0 

5,703 0 0 

13,050 0 0 

50.000 0 0 

22,568 0 0 

48,590 0 0 

1.64,822 0 0 

6.000 0 0 

8.000 0 0 

2.25.000 0 0 

1,650 0 0 

50.000 0 0 

32.000 0 0 

1.50.460 0 0 



Scheme. Total 'sanctioned Grant.. 

:Punjab Governmen&.. 

Lump Bum grant torexpenmentain the designing 01. satisfactory lmaD 
power Bugaroane crushing mill • • • • • • • • 

Grant for aoIlating'Clata on manurial experimentscondocted in the past 

Appoiiltment of Veterinar;y Researeh officer •• 

Burmo Govern_n&.. 

Grant 101' ccillating data on manurial experiments CIoIldllOted In the l*&' 
Appointment of Veterinar;y Researeh officer • _ •• 

,. 
Bihar and Orissa Govern"""'. 

l..ump sum grant for experimentB in tbe designing of • aatisfa.ctory 
Bm1lD power 8UgaroenB c!'lJBhing mill • • • • . • • 

Grant for water hyacinth selleme 

&heme for the establishment of a lugareane t_rch atatlon in Bihar anel 
Orissa and for the appointment of a sugarcane specialist •• 

Grant for eoUating data on manurial experimoots eonGlMlted in t.he paIIt 

Appointment of Veterinar;y Research officer 

Scheme for rice research 

C flt'rol ProtJi"ce, Gotlern"'l'ftf. 

Grant for eollating data on manurial experimmta conducted In the past 
.Appointment of Veterinar;y Researoll oftioer •• 
&heme for rica _roh •• •• 

Assa'" Go.ern","". 

Grant for collating data on mawrle.l experiments conducted In the pasi 
Appointment of Veterinar;y Research officer 

&lheme lor rice research •• 

North-West Frfmtin' Prorince. 

Appointment oIVeterlnar;y ~h oftic. .. 
ByderabtitJ Bfat, (Decctm). 

Appointment of Veterina17 R-.uch officer 

Imperial Institute 0/ Agricultoral Bestare". 1711811. 

SchelD.lI tor the estab'liabment of a sub.station ot the Colmbatote Im­
;peri&l Sugaroane Station at Karn&l •• ' 

Scheme lot reseaiOcll on •• MOIIIlic .. and otltercane diseaaea at Post. 
EstablisJunent of. Botanical Snb-Station at ltamal 

Re. A • .. 
8,000 0 0 
1,650 0 0 

60.000 0 0 

1,6110 0 0 
10,000 0 0 

I,U,731 0 • 
8,000 0 () 

8,828 0 & 

1.60.000 o 0 

1.650 o 0 

60,000 0 0 
2,02.140 0 0 

1,650 0 0 
60,000 0 0 

1,08,800 0 G 

1,650 0' 0 
50,000 0 0 

1,38,7110 o 0 

60,000 0 0 

50,000 0 0 

52,000 0 0 

1,48,8110 0 0 

J.33,85O 0 0 

Imperial IltIItitute _, Veterinory Besearcl, Muk'esaf'. ./ 

Appohrtment of • Proto-Zoologist .. • .' • .' • • •• } 
Appointment of a Special Officer for investigation into Tuberculosis and No eos\ 'trOrbd 

.Johne'. diaeaae among cattle. OIlt .Iye&. 
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DireelOf' Gent/ral 0/ Ob8ef1!IJtONeIl. 

Scheme. 

Agricultural Meteorology 

Total sanctioned Grant. 

2.05.000 0 0 

Punjab U n;versity. 

Grant to Dr. A. N. Purl for reeea.rch on the standardisation of Physico. 
Chemical Bingle value meaeurementa moet suitable for Indian soils .. 5.260 0 0 

Dr. Bhatnagar's BOhem_EtJec:t of lone on plant growth 6,000 0 0 

Investigation on the relation between Ph~Chemical propertiee and 
fertility of soils (by Dr. S. S. Bhatnagar) 8,300 0 0 

Inveetigation of the .. Wither Tip .. of Citrue Treee (Dr. Chaudhuri) 12,600 0 0 

C.Jlcutea 'J ni1'ersity. 

Profeesor Mukherjee's BOheme on reeea.rch into properties of colloid soil 
conetituenta 12.000 0 0 

(Additional Grant sanctioned) .. 1.500 0 0 
Professor Mahalanobis' BOheme for statistical investigation on experimental 

errors in field tria.1s 11,500 0 t 

Daaca U nivtlt'sity. 

Grant for research on soil analysis, etc. • • 30.724 0 0 

Research work directly under 'he control -01 the Imperial Council of Agricultural 
Research. 

Grant to Dr. K. C. Mehta for investigation of rusta of wheat and barley 45,000 0 0 

Grant to Dr. K. C. Mehta for iBvestigation on Physiologicforms of wheat 
rusts 3.000 0 0 

Grs.nt to Dr. K. C. Mehta for getting necEl88&ry !elief from part of his 
duties at College •• 3,500 0 0 

Grant for the testing of drug Plasmoquine 500 0 0 
Grant for research on Locust (Lyallpur and Quetta) 1.76.000 .0 D 
Sugar Technologist for three years 65.700 0 0 
Deputation abroad of the Sugar Technologist 14.488 3 0 
Hadi's process at Bhopal 1.500 0 0 
Hadi's process at Bilari 10.600 0 .0 
Hemp Marketing officer (Total expenditure) 14.578 6 G 

Frice for a bon&ooruBher. etc. 7,000 0 u 

LlICAH 211 
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APPENDIX XXVI. 

SUBJECT No.2 (b). 

PROPOSALS FROM THE EMPIRE MARKF.TING BOARD, LONDON, IN RE­
GARD TO FURTHER RESEARCH IN INSECTICIDES AND .'UNGICIDES. 

Attention is invited to the attached letter (and enclosure.) from the 
Emph-e Marketing Board, London, No. 1t1 I 2419, dated the 19th May 1931 
(Enclosure I), regarding further research in inl:!4lCticides and fongicidelt. The 
point of reference is contained in the concluding sentence of paragraph 4 of 
the Board's letter. . 

The "ubject is now submitted for the cunsidcration of the Advisory Board. 

7'''e 5th Jo,lIuflry, 19:12. 

T. VIJAYARAGHAVACHARYA, 

S'Cf"elary. 

ENCLOSURE I. 

tETTER FROM ~'HE EHPIRE MARKETING BoARD, LoNDON, No. MI2U9, DATED THa 
19TH MAY 1931. 

I am directed by the. Chairman of the Empire Marketing Buard to refer to 
the B~aJ"d 'I> letter [Enclosure I to Appendix XXV, Subject No.2 (a») No. MI 
10517 of the 4th March on the subject of an interchange of views in regard to 
the future development, of research on a coo()perative basis in accordance with 
tilt: recommendations embodied in the resolutions of the laBt Imperial Conference. 

2. At the time of the Imperial Conference the Board felt it desirable that 
advantage should. be taken of the presence in London of overseas scientists to 
'discuss with them the Board's work in the field of scientific research. Accord­
ingJy two meetings were held between representatives of overseaB scientifio orga­
·nisstions and members of the Board's Research Grants Committee. At those 
,meetings it WaB agreed that a useful step in the promotion of coo()peration could 
be effected if the Board were to arrange in future to inform, and where neces­

'earY, consult, overseas research organisations on particular applications submit­
. ted to the Board for grants for research; It was realised that this procedure 
,would not be necessary in all caBes, but would apply to those schemes lI'hich 
might have a general Empire significance. 

3. One of the schemes of this nature which WaB discussed informally at 
'the meetings with overseaB scientists was that embodied in the Report 
(Annexure II) of the Insecticides and Fungicidcs Committee of the English 

,Ministry of Agriculture. This Committee was appointed to report on the action 
required to tarry into effect the resolution of the Imperial Agricultural Research 
Conference of 1927 in favour of further research in insecticides and fungicides, 
and their Report recommende<l an extension of work at five centres in this 
country with a view to a concerted attack upon the problems involved. The 
Minitltry of Agriculture, in forwarding this Report to the Board suggested that 
the Board Rhould decide whether they were prepared in principle to finance the 
scheme of investigations proposed by the Committee. If they were willing to 
do so the Ministry would approach the Institutes concerned with a view to the 
formulation of definite financial proposals. 
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4. I lUI It>cordingly to enclrn;e hen with I copy of the papers dealing with 
the scheme which include semi-official letters from Dr. Rivett, Chief Executive 
Officer of the Commonwealth Council for Scientific and Industrial Research 
(Annp.xuloc IV), Dr. du Toit, Director of Veterinary Services, Union of South 
Africa (AnneIure V) and Dr. Clonston, late Agricultural Adviser to the Gov­
ernment of India (AnneIDre VI) together with a note (Annexure Vll) of the 
discnssions whiC'h took place with Dr. Fryer of the Ministry's Plant Patholo­
gical Laboratory. I am to ask that the Board may be furnished with your Conn­
cil's oh ... ervations in due course with particular reference to the interest and 
possible application of the scheme to problems in India and also with any sug­
gestions yon may have for linking np the proposed research with work already 
undenabn or in progress there. 

ANNEXURE I. 

LE'l"l'KR PROM THE MINISTRY OJ' AGRICULTURJ: AND FISHERIES, LoNDON, TO THE 

SECRETARY, EllPIRB MARKETING BOARD, No. T. 0.-8443, DATBD 'l'B"& 14TH 
MARCH 1930. 

It will be within tbe reeollC!Ction of your Board that the Imperial Agricul~ 
tural ResearC'h Conference, 1927, passed a resolution in the following terms ~ 
gIrding the need for further research in insecticides and fungicides :-

" That, in view of the great importance of insecticides and fungicides 
in the control of diseases and pests, and, in view of the very liJoit­
ed number of substances now available for this purpose, and of their 
loclative inefficiency, tbis Joint Meeting of members of the Entomo­
Ingy, Plant Pathology and Fruit Committees recommends that an 
investigation of the whole cheJoical field should be undertaken by 
C'hemists working in collahoration with entomologists and plant 
I'll thologists. 

For such an investigation, new appointments would be necessary, since 
existing workers are already fully occupied ". 

2. Following the issue of the report of the Conference, the Ministry gave 
Poarefnl con~ideration to the various questions raised by this resolution, parti­
eu/srly !II) far as this country is concerned, and, with the concurrence and 
nssistanee of your Board, a Committee was set up to report on the action re­
quirt'd to carry the resolution into effect. 

3. The Committee was composed as follows :­

Mr. J. C. F. Fryer, O.B.E., M.A. (Chainnalt). 

Professor V. H. Blackman, M.A., ScD., F.R.S. 

Dr. E. J. Butler, C.IE., D.Se., F.R.S. 

Dr. J. T. Hewitt, M.A., D.Sc., PhD., F.R.S. 

Dr. G. A. K. Marshall, C.M.G., D.So., F.R.S. 

Dr. G. H. Pethybridge, M.A., B Se., Ph. D. 

Professor J. C. Philip, O.B.E., D.Sc., F AS. 

The Research Grants Committee of your Board agreed at the time of the 
fonnation of the Committee to cousider favourably applications submitted on its 
recommendation, and to refer to it applications concerning research in insecti­
ciJes and fungicides" 
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4. Thp, report (Annexure II) of the Committee has now heen presented and 
a copy is forwarded herewith for the consideration of your Board . 

. 5. The cltse for an extension of work in insecticides and fungicides is 
fully presented in, the Committee's report, and on the general question of the 
pesiraiJilityof a concerted attack upon the problems involved there is no need 
for eommellt by tbe Ministry. It ,~iIl be observed that the Committee pretlents 
estimates for expenditure nver a period of 10 years. The Ministry presumes, 
h9wever, that any grants sanctioned ,by your Board would in the first instance, 
be for a period not exceeding five years. A programme for a period of le88 than 
fiveyear£ wpuld s,car!lely be worth while if the attack on the problems involved 
is to be seriously pursued; and although any arrangements during this period 
would necessarily be temporary and subject to revision, it ill practically certain 
that continued attention will need to be given to this very complex and difficult 
subject, and that in some form or other a research organisation will need to be 
maintained for an indefinite period. On the basis adopted by the Committee a 
mainteullnce ('xpenditure of £7,816 in the first year would be required rising 
to £8,828 in the fifth year, with an additional expenditure for capital pur­
PO!!':lS of £4,000. The total expenditure in the five years would be lome £46,000. 
C(Jmpnred with the expenditure in all parts of the Empire on insecticides and 
fUbgicides this sum, although considerable, is relatively insignificant. 

6. The Committee's proposals may be summarised as followlI :-

(a) 1. Central Team to be placed at the East Malling Research Station, 
the maintenance expenditure excluding capital expenditure 
being roughly £20,000 over a period. of five yearl. In 
addition, capital expenditure esti~ated at £4,000 would be re­
quired. This is. the only centre at which capital expenditure ill 
contemplated, the main part being for the purchase of additional 
land, some of which should be fruit bearing; Buildings and equip­
ment are not likely to be a costly item, since all that is in view ill 
f'ome small alteration of existing laboratories and the provision of 
Dn insectary, laboratory and greenhouse. 

The 

(b) 

(c) 

(tl) 

whole schlline of the Committee rests upon the central team 
at the East Mailing Research Station. The Ministry felt 80me hesi­
tation in adopting this standpoint, having particular regard to the 
1'lIpid' growth of the East MaIling Station and the possible diffi­
culties that might arise if 'too' great a burden were placed upon the 
shoulders of the Director and his staff. This matter has been 
discussed with the Committee, which, having weighed the advantagell 
and disadvantages, still adheres to the view that East MaIling is the 
best situation for the ,central team. In this view the Ministry 
acquiesces. 

A t Cambridge it is proposed to appoint an additional chemist on 
the staff of the Hortieultural Research Station, at a total cost 
of about £ 2,700 in five years. 

At the Rothamsted Experimental Station additional staff is proposed 
costing approximately £.8,400 in five years. 

At' the Long Ashton Research Station additional staff is proposed 
costing approximately £6,300 in five years. 

(e) At the South Eastern Agricultural College, Wye, an appointment 
uf a Grade II a.<,sistant to Dr. Goodwin is' proposed at a cost 
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amounting to approximately £3,600 in iive years. The Ministry 
feels that there is 80me objection from the administrative stand­
pl)int to developing 1m advisory centre as a small research insti .. 
tute, for the reasons that the Ildviser is deiiected from his proper 
duties and further that no continuity of research can be guaranteed. 
The Ministry has discussed with the Committee the question whe­
ther Dr. Goodwin might be given the opportunity of transferring 
to an appropriate research institute; but, after further considera­
tion, the Committee has recommended that the assistant chemist 
proposed for him should be added to the central team appointmentll, 
and that the holder, of the POllt should be seconded to work at Wy. 
nnder his personal direction. 

(f) It should be remarked that the proposals of the Committee have 
not been communicated to the authorities at Cambridge, 
Rothamsted, Long Ashton or Wye; and it cannot, therefore, be 
assumed that these bodies eoncur in the detailed arrangement pro­
}losed, although it is known that they are generally favourable to 
participating in the scheme. It is expected that the staff required 
at each of these stations could with little difficulty be housed in the 
existing accommodation, and no provision has, therefore, been made 
for capital expenditure. 

7. 'rhere is a further matter of importance to which the Ministry desires 
to refer. At the present time little is known of the principles underlying the 
1Iolcchaniclll application of insecticides and fungicides; and the appliances avail­
able to the grower are relatively ineffective. There is a danger, therefore, lest 
the benefit of advances on the chemical and biological sides may be largely lost 
because ot the inability of the users to apply new insecticides or fungicides 
e1reetively on a commercial scale. 

The Committee felt that its terms of Teference precluded itl reporting on 
this aspect; but after discussion with the Ministry, it has placed on record its 
opinion that research on spraying machinery and the practical problems in­
volved ~n 'the application of spray :ftuids and dusts is urgently needed, and has 
intimated thnt the initiation of a suitable scheme for the investigation of the 
s11bjeet both from the mechanical (engineering) and physical points of view would 
have its cordial approval. The Ministry 'has ascertained that it would be possi­
ble to Itl"rangt' for an investigation into the problems ill.volved and that, if 
funds wel"tl provided, the Long Ashton Research Station and the Institute for 

, Agricultnral Engint'ering at Oxford would be prepared to co-operate with the 
Mini .. try';j Pathological Laltoratory in a joint scheme. The Ministry would 
gladly t8kp. steps to obtain a detailed scheme with estimates of eost if your 
Board agreed in principle that such an investigation should be undertaken. 

8. Your Board will observe that the whole of the work envisaged by the 
Committee is proposed to be undertaken in this country, with the ezception of 
practical experiments on insecticides and fungicides overseas. This is in accord­
ance with the views of the Joint Committee which formulated the proposal 
adopted by the Imperial Agricultural Research Conference, based principally 
on thl! great 1'I!cent development in chemical' science in Great Britain and the 
need in any fresh attack on the problems for close association of biologists and 
cbemists in touch with the latest developments in chemical industry. 

9. The Yinistry would suggest that your Board might, in the first instance, 
decide "']10ther it is prepared in principle to finance the scheme of investiga­
ti'lI\s proposed by the Committee and the further investigations suggested into 
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the mechanical application of spray fluids and dusts. The Ministry would theD 
p,roposc to communicate with the institutions which it is suggested should take 
P!U"~ in ~tJli' investigations in order that definite ~nancial proposals may b. 
made, 

ANNEXURE II. 

,REPoRT Oi'. THE INSEarIClDES AND FUNGICIDES COJlJlI'l"I'EE. 

To 

THE MINISTER 01' AGRICULTURE AND FISHERIES. 

Sm, 

At a ~ojnt meeting of. th. Committeell OD Entomology, Plant Pathology, 
aI,ld Fruit of the Imperial Agricultural Research Conference, 1921, when the 
subject of .insecticides and fungicides was considered, the following resolution 
was adopted :-

" That, in view of the great importance of insecticides and fungicides 
in the control of diseases and pests, and in view of the very limited 
llUmher of substances now available for this purpose, and of their 
relative inefficiency, this Joint Meeting of members of the Ento­
mology, Plant Pathology and Fruit Committees recommends that 
an investigation of the whole chl'mical field should be undertaken by 

. chemists working in collaboration ",ith entomologists and plant 
Pathologists. 

For such an investigation, new appointments would be necessary, since 
existing workers are already fully .occupied." 

With a view to giving effect to this recommendation, the pre!l('nt Com­
mittee; thc members being-

Mr. ;J. C. F. Fryer, O.B.E., M.A. (Cha;"ma,,), 

Professor V. H. Blackman, M.A., Sc.D., F.R.S., 

Dr. E. J~ Butler, C.I.E., D.Sc., F.R.S., 

Dr. J. T. Hewitt, M:A., D.Sc., Ph.D., F.R.S., 

Dr. G. A. K. Marshall, C.M-G., D.Sc., F.R.S., 

Dr:. G. H. Pethybridge, M.A., B.Se., Ph.D., 

Professor J. C. Philip, O.B.E., D.Se., F.R.S., 

Mr. J, H. Steward, } 
.. .' Joi", Secrefaries, 

Mr. C', T. Gimingham, O.B.E., B.Sc., . 

was appointed in November, 1928, with the following terms of reference :-

"To report as to the action reqnired to carry into effect the recom­
mendation of the Imperial Agricultmal Research Conference that 
investigations should be made of the whole chemical field of insec­
ticides and fungicides by chemists working in collaboration with 
entomologists and plant pathologists." 
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l. It is an undi.;puted fact that immense IOl!des are annually incurred 
throug~out the world by the depredations of pests and by dil!eases of cultivated 
erops. A I'roportion of such 10811es may be obviated by mechanical, cultural 
and biologieal methods of eontrol, but there is not the least dobbt that, at all 
events for mltny years to come, measures involving the use of chemicals to 
destroy illsert pests and parasitie fungi and baeteria, or to prevent their attacks, 
mnBt rcmaill the most important line of defence. Unfortunately, no statistics 
are available of the total eonsumption of inseeticides and fungicides within the 
Elllpire which would demonstrate the outstanding importance of the subject. 
SOllie idea may, however; be gained from other .considerations. There are, for 
instancu, at lea!'t 4,000,000 aeres of fruit within the Empire: if only one-quarter 
of thilt-i.,., 1,000,000 acrea-be sprayed only twice a year (and this is a very 
low estimate), not 1e88 than 1,000,000,000 gallons of spray·fluids will be used. 
Taking the average cost of the spray-fluids as Id. per gallon of dilute wash, 
the expenditure on chemicals for spraying fruit is not less than £4,000,000 a 
year, apm from the labour in applying them, and if labour costs are included, 
can hardly be less than £10,000,000. Again, a large proportion of the wheat 
sown is, or should be, chemically treated before soWing, while most of the 
potatoes produced within the Empire are grown successfully oniy by means 
of spraying with ehemicals. It is, indeed, no exaggeration to say that, un­
der modern couditions, few crops of any importance can successfully be grown 
without the intervention of insecticides or fungicides In some form, and in ' 
View of the immense issues at stake it is rather remarkable that up to the pre­
sent so small an effort has been made to discover substances having valuable in­
secticidal and fungicidal properties, and to find how these properties can be 
turned to useful account. These consideration!! are by no means new, and the 
need for sUllh work has indeed been strongly emphasised at meetings of entomo­
logists and mycologists from overseas convened by the Imperial Bureaux of 
Entomology fond Mycology. 

2. A relatively small number of substances form the basis of the great 
onajority of insectieides and fungieidE's at present in commercial use In agricul­
ture and horticulture. Excluding substances which have bE'en empioyed only 
occasionally, for special purposes, or only in expE'rimental work, the following 
'ist covers all the more important materials used· in practice :- . 

usc. 

1n86ctioid6B.r-Certain arsenie and flourine compounds. Soaps, mineral 
oils, lime-sulphur, nicotine, quassia, pyrethrum, derris (tubaroot), 
hellebore; certain tar-distillate fractions. .,. 

Hydrocyanic acid, calcium eyanide. sulphur dioxide, carbon disulphide, 
tetrachlorethane, crude cresylic acid, p-dichlorobenzene. 

FUllgicidu.-Certain copper and sulphur compounds. Formaldehyde, 
l.'e1"tain mercury and arsenie compounds. 

E,'en . this t.hort list includes several materials which have only a limited 

3. The application of the substances mentioned above as insecticides or 
fUilgieides has, in many eases, been discovered accidentally or by purely empirical 
method!', aUfI we are still mainly dependent for the protE'ction of. our erops 
agaiust insect and fungus pests o~ the lIame .few hasie materials as were in 
nse many years ago. Important advances llave bE'en made in some directions 
but without detractiug from valuable work already carried out and in progresa, 
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it is clear that there ill great need to supplement sporadic and empirical investi­
gations lJoith a wide and systematic Hurvey of the chen~ical field for polltlible new 
insecticides and fungicides. The fact that a great proportion of the insecticidal 
.. nil fungicidallpreparations sold are in the form of proprietary articles of unde­
.clared composition and sometimes of doubtful value, is all additional argument 
III favour of extending research work on the subject, since such work ma, be 
expected to iel\(l eventually to an increase in the number of •• standard" pro­
doots of specified composition and of real efficiency. 

4. Moreover, our knowledge of the material» already in Ut;8 ill, in certaia 
re.~pects, still seanty and unsystematisedo ,-ery little is knowil of the mode 
of Iu:tioll of in:;ecticides and fungicides, though such fundaJnental informatioD 
is (,f the grel\test importance. Many problems are still UDl!Olved with regard 
to the cht'mistry of known insecticides and fungicide!!!, with regard to their ph,­
sical propel'tic:;, amI to the effcct of diffcring oonditions on their efficieney aa 
killing agents 01· prevt'ntives, and on their efiect on the host plant. :More SYII­

tematic and comprehensIve researches in these and other directions are needed. 
It is not that the inv('stigators already engaged 01) these lIubjectli are failing to 
turn out good work, but that their numbers are to., few aDd the available flAli­
litics inadeqnate for rapid progress. The position is perhaps partly explaine4 
by the fact that the field hal! very largely been lelt to entomologist. and mycolo­
gisla, \vho usually have little or no time for fundamental work OD insecticides and 
fungicide:;, &nd who, in many cases, have insufficient training in chemiatry for 
<:uch \vork. 

5. l!'Ol' spraying purposes, a good insecticidal or fungicidal preparation must 
not Gnly ·be· highly toxic to the organisms against which it is to be used, but 
mnst be easily miscible (i.e., have a high power of remaining suspended in a 
Huid medium or bl! readily emulsifiable), must possess good powers of spreading 
end wetting, and in many cases be sufficiently adhesive to remain on foliage even 
in wet weal.her, Preparations to be used as dusts must he in an extremely fine 
stllte of division, have a suitable apparent density, and P08llCliS the least polsi­
ble tendency to form larger aggregates on distribution. In addition, inseotioidet 
Ilnd fungicide!' must cause no damage, or relatively very alight damage, to the 
crop!! to whi(lh they are applied ; and it is a further great .advantage if they 
are harmless or only slightly poisonous to domestic animals and man. 

In view (If these requirements it will be .evidellt that, in investigations 
snch as the Jmr.erial Agricultural Research Conference has recommended, a great 
variety of problems will arise, involving chemical, physico-chemical, entomolo­
gicllI, mycologifl81, and physiological questions, which will need the close c0-

operation of chemi~b and biologists for their solution. The Committee'li task, 
therefore" bas heen to draft a workablc scheme for such co-operative research. 

6. Valuable ,,'ork on various problems in connexion with insecticides and 
fungi(lides ill already in progress in this country at several research statioWl : 
ed important advances have been made by workers at the Rothamsted Experi­
mental Station, at the Agricultural and Horticultural Research Station of the 
university of Bristol, Long Ashton, at the Horticultural Research Station, Uni­
. ,'ersity of Cambridge, at the Research Station, East MaIling. Kent, and at the 
-South·Eastern Agricultural College, Wye, Kent. The Committee considers that 
:these workers hl\ve a strong claim for further support and aStlistance on account 
of the resultll that have already been achieved, and their epecial training and 
fitness for the particular lines of work undertaken and p~d. Some (indeed 
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most) of, thea .. men have other duties to perform in addition to carry OD 
reseul'r.h work on insecticides and fungicides, and in all eases progreas iI 
delayed by the lack of sufficient trained assistants. 

7. In spite, however, of the good work already accomplished and in progress, 
the uumber of existing workerll il> far too few to cover the whole field and large 
gal'S re,main to be filled. ~tan early stage of the discussions, the committee 
reached the conclusion that the first aDd essential requirement was an organisa­
tion .. eonsisting of & team of workers, situated at one centre and including both 
chemistll and biologists, which should explore the chemical field, with the direct 
objet't of searching for new materials that might be employed as insecticides and 
fungicides, of investigating the possibilities of their employment in practice,' and 
of comparing them with those already known. Such a central team should be so 
composed all ~ be 'able to undertake entomological, mycological, and physiological 
investigations; aDd the necessary laboratories should be situated at one of the 
exilltillgllgrioultural or horticultural institutions, where experimental field work 
both on small plots and OB a larger scale could be carried out. In investigations 
of this Jlllture, it is most important that the Laboratory workers should readily' 
be able t.o keep in touch with practical operations, and, equally, that the men 
concerned with the field work should not lose sight of the scientific aspects of 
the problem. If possible, also, the location should be such that both fruit and ' 
other, cropR arr. available for field experiments. It should also be within easy 
aocesil pf London in order to avoid auy risk of isolation, to facilitate visits to 
libraries lind attendance 'at meetings, and to rendcr "it easy for visitors from 
oversell!! to see the work in progress. 

If a !lentral tE'am be set to work on thE'se lines, the researches already jn 
progress, which it is proposed shan be extended, fan naturally into place as 
ccmplornentary to the work to be undertaken by the team. 

8. The' question of the most suitahle centre at which the suggested team 
oou!tt work l.as bcen the subject of full and careful consideration; the pro­
posalK Aubmitte<l to the Ministry of Agriculture by five instilutions have beeD 
carefully examined, and ,the, Committee has visited three of them. The 'eonclu­
sion flas been, reached that the particular conditions required for work of this 
kind, could be :most satisfactorily provided at the Research Station at East 
MaIling,. Klint. 

Recommendatiofl3. 

9. ,The detailed recommendations which follow, based on the foregoitJ.gobser­
vatiollo1~ form a scheme which, if euitable personnel can be' found, may be ex­
pected: '~to catTY into effect the recommendation of the Imperial A¢.cultural 
Rellcarch Conference". 

It has been ascertained that the East Malling Research Station would wel­
come the proposals made in Recommendation A. 

Althuugh the Committl'e has no definite information, it is believed that the 
Directors ,(of the other stations concerned would assent to the suggestions made 
in Rl'cnnunendations B, C, D. and E, for extending the work at their respeetive 
stationll, altbough tltese suggestions, in many respects, fan considerably short of 
the proposal'! submitted. 

A. Th,~ COlllmittee recommends the formation of a team of research workera 
charrr.cl ""itJ~, HIe duties outlined in Section 7, to work at the Research Station at 

LlIOAR 110 
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~a,s, Malling, Kent. It is proposed that the team should be constituted .. fol­
lows ... :~ ,.:. 

CoR per annum. 

--
lstyeaz. lith year. 10th year. 

£ £ £ 
I Chemist in charge (Grade I) .. .. 630 730 830 
I Assistant Chemist (Grade II) .. .. 425 505 ' 605 
I " " 

(Grade III) .. .. 320 380 380 
1 Mycologist (Gr. III rising to II) .. .. 320 400 500 
1 Entomologist (Gr. ill rising to II) .. 320 400 500 
I Plant Physiologist (Grade ill rising to II) .. 320 400 500 , 

2,335 2,815 3,315 
Superannuation .. .. .. 234. 282 332 

2,569 3,097 3,647 
Maintenance (including wages of 3 laboratory 1,300 1,300 1,30()' 

attendants, I gardener and I laboratory boy) 

Total cost per annum 3,869 4,397 ,,947 

The Committee has ascertained that most of the laboratory accommodation 
requireci by . Ruch a team is, or will shortly. be, available at the East MaIling Re­
search. Station" though. slight structural alterations to the existing laboratoriel 
may .bc .needed. I't would, however, be necessary to provide an insectary, inlHlCl­
tary. labornl;ory, and a suitable greenhouse divided into three or -foU!' sections. 
Furthe.·, as the present plantations at East Malling are already fully utilised for 
experimrmt.a.I purposes, .-the 'purchase of a new area' of land-say 10 acre&-near I 
the Resenreh Station, to be available specially for spraying experiments, 'would 
be essential ; find it is suggested that at any rate part of this new area should 
consh.1; of land. already carrying established fruit trees 

The Committee estimates that a sum of approximately £2,500 would be 
required tq"purchnse the !1ect'JIslU'Y land and that a further sum of £1,500 
wOUIll,cofer I the eost of erection of an insectary, inseotary laboratory and green­
house, and some slight alterations to the present laboratories; the total capital' 
expenditure thus being approximately £4,000. 

B. Physico-chemical problems in connection with spray-fluids have an 
important J)ealing on the work to he undertaken by the proposed central team. 
Qne~tiolls in l'egard to the wetting, spreading, and adhesive properties of spray- . 
fluids, the suspension of fine particles in a liquid medium, and problema 
of eUlUlsification must necessarily arise. The Committee is impressed 
by 1 the work already carried out by Mr. R. M. Woodman at the Horticultural 
Research Station, University of Cambridge, on problems of this kind, and rea­
lises that Jilek of any assistance is definitely delaying progress. Arrangements 
s.4oult~ bit made .for eo-operation between'Mr, Woodman and members of the 

fl,' '. I 
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team, and the Committee reeommends that an assistant chemist 'and' a la},or­
atory attendant· should be appointed at the ,Horticultural Research Station, 
Camulic1gc, to enable Mr. Woodman to extend., his work on the lines 
indicated. i 

. The eost would be :-

1st. 6th' 10th 
year. year. ,year. 

£ £ £ 

1 Assistant Chemist (Grade m) 320 380 380 
',I 

Superannuation 32 38 38 

352 ... 418 418 

Maintenance (including wages of laboratory 
attendant) 150 150 150 

Total cost per annum .. 502 568 568 

C. Certain fundamental chemical and bio-chemical aspects of the study 
of inl!ecticide:;: and fungicides on which there is available at present only 'the 
very scantiest information do not fall within the scope of the work which it 
is propoStld that the central team shall undertake. For example, little or nothing 
is known 81< to the nlode of action of many insecticides, a lack of knowledge 
whiuh partIy accounts for the empirical nature of much of the work so far 
aeClulnplishnd. A series of valuable pioneering researches on contact insecticides 
has been carried out at the Rothamsted Experimental Station, and the Committee 
is of opinion that work of the kind indicated could most suitably be done at that 
station. It ill complementary to that assigned to the central team, and the work­
ers at the East Mailing and Rothamsted Stations' should be in close touch with 
one ;.nother. , 

The following staft' would enable this to be undertaken in an adequate 
manner :-

Head Chemist (Grade I). 
I , 

Assistant Chemist (Grade II); 

Entomological physiologist or bio-chemist (Grade m, rising to II), with 
maintenance, including wages of laboratory attendants. 

The Committf'c understands that the existing staff at Rothamsted, available' 
for work OD insecticides and fungicides consists of a Grade II Chemist 
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(Dr. F. Tattersfield) with a grant of approximately £450 per annum for 81111istance 
and maintenance, the funds (£1,000 per annum) being provided by the 
Ministry. 

lit 6th 10th 
year. year. yeaz. 

£ £ £ 
Head Chemist (Grade I) 655 755 830 

Entomological physiologist or bio-chemist 
(Grade ITI, rising to IT) 320 400 500 

975 1,l55 1,330 

Superannuation 98 116 133 

1,073 1,271 1,463 

Additional maintenance (including wages of labora- 500 500 600 
tory attendants). 

1,573 1,771 1,963 

(The Committee desires to point out that Dr. F. Tattersfleld has been rellponllible 
for much work of great valul! in the field of insecticides, and is one of the 
pioneer>! in research of this type. The above recommendationll are made on the 
assumption that he would be promoted to the new Grade I appointment, unlellll 
he has previously taken some other post under the scheme. A post for a 
Grade II chemist would thus be set free at Rothnmsted, and it ill further assumed 
that it would be' filled by the appointment of an assistant chemist in Dr. 
Tllttersfield'51 department.) 

D. Certain importallt lines of "'ork, collateral to those already indicated 
could best be undertaken at the Long Ashton Research Station and at the South 
l'~astern Agricultural College, Wye, since workers specially fitted for such inves­
tigations are on the staffs of these institutions. 

At Long Ashton, Professor Barker and his colleagues have for some time 
past been investigating the fungicidal action of sulphur and results of much 
interest and importance are emerging. Owing, however, to lack of &ll8istance 
(the chemist. 'I on the staff being already fully engaged on other work) progreSIl 
hilS been slow. Secondly, the study of insecticidal and fungicidal dusta,more 
psrticulary in regard to the practical problems concerned with their application, 
,,"as included in the proposals put forward by the Long Ashton Station, and 
&>sistance is urgently needed for this work also. The use of dnsta other than 
&ulphur is a comparatively recent development and there are many points OD 

which research is much needed. 

The Committee, theref~';e, recommends that one chemist and one physicist, 
with an nppropriate maintenance grant, should be appointed at the Univel'llity 
of Bristol Agricultural and Horticultural Research Station, Long Ashton, for 
the extensioD of the research on the fungieidalaction of sulphur and to assist 
in the study of insecticidal and fungicidal .dusts. _ 



Since theee proposals, if adopted, wouId involve. the entomologists· alul 
mycologists at the station in considerable additional work, notably in the field, 
it is further recommended that two new biological attendants should be pro­
vided • 

. The cost per annum would be :-

1st . 5th 10th 
year. year. year. 

£ £ £ 

1 Chemist (Grade ;lli) 320 380 380 

,I Phy~illist (Grade llI) 3~ 380 380 

Superannuation 64 76 76 

704 836 836 

Maintenance (including wages of 1 chemical and 
2 biological attendants) 500 500 500 

'fotal, cost per annum 1,204 1,336 1,33G 

E, .The work carried I>ut by Dr. W.Goodwin, at the South Eas~ Agri­
cuIturaJ College,. WYIl, Kent, on fungicides (particularly. spray-lluids containing 
polysulphides) and on mixed fungicides and inseeticides; has already given 
results of great value: The Committee recognises that Dr. Goodwin, as Advisory 
Chemist, has other duties in addition to undertaking research, and is anxious 
to secllllsistanee provided 80 that these investigations can be continued and 
exended. 

It is therefore recommended that an assistant chemist (Grade ll) with 
811 appropriate inaintenance grant, should be appointed at the South Eastern 
Agricultural College, to enable Dr. Goodwin to .erlend his work. on fungicides 
an~ mixed fungicides and insecticides. The Committee. hopes that funds would 
be available i'rom the College itself which could be u~ed. for the appointment of a 
myrologist. . . 

The cost J)er an~um wOllld be :-

1st 5th 10th 
year. year. year. 

£ £ £ 

1 Assistant Chemist (Gradl'll) 425 505 605 

Supel'llDnllation 43 51 61 

.468 .556 .666 

Maintennnce (induding wages of a lab. attendant) 200 200 ,~ 

Total cost per annum 668 756 866 



, "'A: sfuiunarjr bf the R~ommenilations is appended (Annexure nIl. 

10. eertam final questions remain to be dealt with: (a> the, method by 
whieh the !'everal groups of workers proposed under the scheme should be kept 
in touch with one another, (b) the means whereby discoveries made may be uti-
lised to the fullest extent throughout the Empire. ' 

, (a) In'regard to the first question, it is suggested that periodical meetings 
betWeen the workers concerned should be arranged. Successful conferences of 
this kind are now held by the virus workers. 

If it seems desirable that the whole work should be kept under survey, by 
'lOme !!u(·hc6mmittee as that presenting this report, liaison could then readily 
beananged with individuai workers' or organisations (for example, the Joint 
Co~mjtte ... of the Department of Scientific and Industrial Research and Medical 
Researrh Council for' chemotherapy) concerned with related lines of work such 
liS the testing and investigation of disinfectants (bactericides, etc.) and drngs. 

(IJ) 'l'he ,actual ~acts discovered by workers under the scheme will, it is 
assumed, b'efirst, published in recognised scientific journals, but this alone will 
not seCUI'e their full utilisation in overseas countries. Materials 'found to have 
i1ise(,ticidal Rnd fungieidal properties and which' appear likely to be utilisable in 
1'ractice, shonld be actually tested overseas, and with this end in view, lum­
cient, quantities would have to be manufactured and sent to the country desiring 
to test. A~ the funds required for this purpose 'will probably be small, it seeml 
needIest! at this stage to propose any financial provision. It can only be lug­
gested that workers under the scheme should, quite 'Wart from published artieles, 
prepim! reports" on the properties' pf 'materials tested, copies of whic~' reporta 
shonld be F,imt to the Directors of' the rmperial Bureaux of Enotomology and 
Myci>logy;lwhti colild then arrange with 'overseas entomologists and mycologist. 
fot- any' fllrthel' tests needed. " 

,11. The Committee believes that the appointments proposed in the Recom­
mendatiom. lind the sums suggested for salaries, maintenance, and capital ex­
pen,l)tnre are the minimum that will suffice to put work on insecticides and fungi­
cides on It pi-o)Jer foundation in this 'country and enable the recommendations 
of'1;he'Imperial Agricultural Research 'Conference adequately to be implemented. 
Tllf!'!icJieme proposed would transform 'the present series of scattered efforts into 
an 'efficient" organisation' ensuring co-operation, concentration and continuity in 
much 'needed'research,'theresults of which would be beneficial not only to the 
various parts of the British Empire, but also to the world at large. 

12. The Committee wishes to express sincere thanks to the Secretaries and 
to put on record its appreciation of theiJ· work. 

(Signed) J. C. FRYER (Chairman). 

" V. H. BLACKMAN. 

" E. J. BUTLER. 
" J. T. HEWITT. 
" G. H. PETIfYBRIDGE. 

" "J. C. PHlLIP. 
"C. T. GIMINGHA'M:} 
~J. H. ST'EWARD. Joint Secretariea. 

The 11th' '(Jctober 1929. 
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ANNEXl,TRE lIL ' 

• --
EBtima.ted 

Recommen. ed Capital 
dation. Objeot. Institution. Coat per aunUlD. Expendi. 

turu. 

IBtyear. 5tbyear. 10th year. 
£ £ £ £ 

A .. Team of work. Research Sta· 3,869 4,397 4,947 4,000, 
kere for explo. tion, Eaet 
ration of the Malling. 
chemical field 
(aee Seotione 
7 and 8). 

B .. Physico·chemic- Horticultural 502 568 568 
a! investigations Raearch Sta-

tion, Camb-

C .. Inveetigation of 
. ridge. 
Rothameted- 1,573 1,771 1,963 

Mode of action Experiment- I 

of iDBccticidee. ' al Station, 

D .. Invlllltigations on 
. Harpenden. 
Agricultural 1,204 1,336 1,336 

the fUDgicidal and Horticul-
action of, sul- tnra! Reeear. 
~hnr and of ch Station 
ungicidal and Long Ashton. . 

iDaecticidai dDS-
te. 

E .. Extension of in· South East- 668 756 866 
vestigations on em Agricul-
known fnngici. tnra! College, 
des and mixed Wye, Kent. i 
fungicides and 
insecticides. 

I Total .. 7,816 8,828 9,680 4,000 

ANNEXURE IV ~ 

LETTER FROM MR. A. C. D. RIVETT, CHIEF EXECUTIVE OP'FIOER,COUNCIL I'OB 
SCIENTlIi'IC AND INDUSTRIAL RESEARCH,TO MB.C. T. GnmrGHAl[" 
PLANT PATHOT.OOY LABORATORY, fuRPENDEN, HERTS, DATED. AuBIl'RALU 
ROUSE, STRAND, LoNDON, THE 25TH AUGUST, 1930. 

I have read with very much interest the Report of the Insecticides and 
Fllngi(,ide~ "Committee to,th~ Minister, of Agriculture and Fisheries. The 
mattel~"disCIlS!lcd by the Committee have very great interest for, ,the Australian 
C(iuncil for Scientific and Industrial Research. We have, perhaps, been 
inclined"' during 'the last year or two to expect too much from methods!, of 
biological' control of inseet pests. Experience, is"showing us that it, is easy to 
exaggerate thc possibilities in, this direction, and there is, no .doubtwe shall 
be thpiwn' hack " more ,ajld' !llore,,' upon measures : involving, the use of ' 
chcmlcals .. 

. I focI, hllre that I ,cannot make any comments of valne. In connection with 
most Ilf, the" scienti6c work ",hich gOO>! in Gft'at Britain my first impression is 
always, ~~e of ,SOlllll ~onder that, it succeeds as weD as it does, in view of the 
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way in which it ·tends to be distributed. Under the seheme luggested by the 
Committke, work on InSecticides and Fungicides will be carried on at live 
more or less independent places, and there will be DO single leadership, unleu 
some committee be appoiuted to keep the whole work uuder lurvey. In AUltra.­
lia such division of work would tend ·towards weakness, lfut I haveeome to the 
conclusion that there is something in England which makes lueeeasful 
sthernp.3which apparently suffer from many disadvantages. Possibly the small 
distances 'which separate workers here have something to do with it, but, what­
ever it !~, distribution of effect does not seem to lead to the unsatisfaetory 
results one sometimes finds elsewhere. 

AU I would like to say is that ,,'e in Australia will be very glad indeed 
to do I!.u)thing in our power to test on a large seale insecticides and fungi­
cides which seem likely to be of value. We have a Standing Committee OD 

Agriculture associated with the Council for Scienti1lo and Indultrial Research. 
The members of this Committee are the permanent heada of the State Depart­
ments of .A.gricmlture, and through them it is very easy to arrange for quite 
big fieht tests in any of the States. 

'fhe Q11cstion of financing this work is, of eourse, not my businesa, but 
m~ght 1 venture to suggest the advisability of bringing into it some of the 
bi/;ger firme; which are interesfJed in the production of insecticides. Messrs. 
Coope)', McDougall and Robertson for example, have already shown willing­
ness /.0 hfolp us in AustraJia in some of our work, and I know that they are 
very deeply interested in any investigations likely to lead to increased use of 
ill.';cctieidc!! and fungicides. They might very wcll be prepared to assist in 
IJleeting some of the costs of the .work luggested by the Committee. 

ANNEXURE V. 

LETTER PROM P. J. DU TOIT, DIRECTOR OJ' VETERINARY SERVlOI£iI,.1'O 1tIL C. T. 
GIlfIN'H1AH, O.B.E., B.Sc., PJ.ANT PATHOLOGICAL LABOB.ATOBY, MILTOB RoAD, 

IlARPENDEN, HER'l"B, DAlT.D SoUTH' AnlCA HOUBE, TBAJ'ALOAR SQUAD, 
LoNDON. THE 23RD AUGUST 1930 . .. 
I have just received your letter, P. 1...-22610, of the 22nd Augult with the 

Report of the Insecticides and Fungicides Committee. I am on the point of 
leaving for Switzerland and have of course not had sufficient time to read the 
ReporL. I liavc, however, glanced through it and feel sure that I shan be able 
to endorsp "cry heartily the recommendations you make. I Ihall take the Report 
with 'ruc' and study it ~ore carefully and shall then let ,.ou have my detailed 
comments· after my return to London. 

In the meantime I just wish to refer again to the point which I men­
tionl'll in' mj" letter of the 18th Augtl'lt· to Dr. Fryer. I think that the pOint 
should be . ('Iahorated in the report. I take it for granted that the original. 
inention was that the Committee should not necessarily eonfine its attentiou. 
to the insect pests of plants but shciuld also eonsider the problem of insecticides 
for the de~t:tuction of the ecta-parasites of animals. I told you that the Empire 
Marketing Board had made a considerable grant to Onderstepoort for the pur­
pose of ·l'tlldying this latter problem. ·particuIarly the destruction of ticks. My 
point· DOW is that in this work Onderstepoort should· eonaborate as closely u· 
possible with the team of workers you propose to appoint under your preseut' 
scheme. It will be impossible for us at Onderstepoort to do any chemical work 
nn a large !.'caIe. This work ean be done far more e1fectively by the' men 1OlJ' 
propos~ to appoint in this country. But what we un do at ODderstepoort u to 
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test out on a large scale and under natural conditions, any chemicala which may 
be recommended by the chemists at this end. 

I should be glad if you would bear this point in mind and discuss it· with 
Dr. F'ryer upon his return to Harpenden. 

ANNEXURE VI. 

1. In Jndia, crop pests and diseases do un incalculable amount of damage. 
Tho cropped area of about 260 million acres comprises hundreds of thousands 
of boldings most of which do not exceed five acres in area. These holdings are 
occnpicd by eultivators nine-tenths of whom are illiterate. They regard crop 
peNts and diseases as outward manifestations of the displeasure of their deities. 
To get them to take concerted action in dealing with such diseases and pests is 
not an eosy matter. Within' the last twenty-five years departments of· agri­
culture bave by propagonda and demonstration done much in the district to 
enlighten the villagers. with respect to the life histories of insect pests and 
fungi, and in some villages tbere are landbolders who take an intelligent in­
terest in this and other scientific aspects of agriculture. The number of such 
men is still email: in the villages in which they are to be found they are the 
reeognised leaders in every forward movement. As the number of such men 
incrcAscs, it will become easier· for departments of agriculture to get the vil­
lagt-rl! to co-I)perate in the application of preventive and remedial measures in­
eluding tbe u~e of fungicides and insecticides. The mere handful of mycologists 
and entomologists employed in India have up to the present devoted most of 
their time to systematie work. They have worked out the life histories of the 
imlects lind fungi which are of economic importance, and have in some cases 
dc\.ised mcthods of checking their ravages. For example, the incidence of smut 
ix. junr (snrghum vulgare) has in some districts been materially reduced by 
treating the seed befol'e sowing with a. solution of copper sulphate. But speak­
ing gehCrally fungicides are as yet used only on a very small scale in India, 

. and insecticides are scarcely used at all. On the other hand considerable 
pl'ogre!ls has been made in selecting or breeding disease-resistant varieties of 
somfo of the staple crops; Wheats which are relatively immune to rust, sugar 
cant's which nre immune to Mosaic diseases and cottons which are almost im­
ruut.e tu wilt ltavo been. evolved. In some cases, too, exotics have been intro­
duced which have proved resistant to, or tQlerant of, the diseases which indi­
genous "arieties of the same crop are heir to. 

2. Tht! detailed recommendations 'made in the report of the Fungicides and 
InsectillideR Committee are sound. The Research Station at East Malling 
should prove to be a very suitable centre for team work on mycological, ento­
mological and physiological problems. I visited that Station lately, and formed 
a high opini('n of the work being done' there. With respect to the proposal 
made in paragraph 10 (0) [Annexure II] I am inclined to think that the Execu­
tive Council of the Imperial Agricultural Bureaux should be consulted regarding 
the, constitution of the Committee referred to in this paragraph. That Couneil 
aaministcl's the affairs and controls the funds of eight Imperial Agricultural 
Bureaux whose functions are more or less similar to those of the Bureaux 
of Entomology and Mycology. As the Bureau of Fruit Production is attached to 
the Fruit PToduction Station at East Malling, it would make for more effective 
co-opemtiol' if that Bureau and the organisation proposed in paragraph 7 of the 
report (Allni'xure II) were to be controlled by the same Council. It is reasol!­
ably eel'tain, I think, that the Goveruments which contribute to the funds of 
the Bureaux of Myeology and Entomology will take steps sooner or later to have 

LlICAB IP 
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thE-ir' ~ntribution. to the funds thereof eoumlled by the Executive Council of 
the I. A. B. on which they have their representatives. The Directors of theee 
Bureaus would, welcome such an arrangemeut, I presume, as it would make 
for more effective co-operation between their staffs and those of the other eight 
Bureaux. 

(Sd.) D. CI.QUSTON. 

ANNEXURE VII. 

Copy Mm"". 
Letters from Dr. Rivett lind Dr. du Toit are attached and a memorandum 

from Dr: 'CloustoD. MI'. Gimingham and I have further discussed the IUbject 
with, Dr. Rivett and Dr. du l.'oit. The three referees are each entirely in favour 
of the scheme and each makes certain suggestions or criticisms. 

, Dr. 'RiveN expresses the view that Australia would gladly co-operate in 
the testing of potential new insecticides and fungicides; he feels that the Anstra­
thin entomological organisation banked too heavily on the methods of biological 
contr~l and that assistance in developing the methods of chemical control would 
t.C! ,b9th 'lpportnne and welcome. He, is evidently inclined to question the wis­
dom, of distributing the work through so mallY stations, but concludes that there 
is something Jnherent in England which tends to counteract the disadvantages 
of extr"mc decentralisation. In his letter he suggests the possibility of financing 
the scheme in part by contributions from the insecticide and fungicide manu­
factul'l)rs, 'bu,t ,in conversation he was not inclined to press this suggestion in view 
of the difficulties in providing contributors with any qWd pr. q"o in the shape 
of, early 01' u'cl~sive information as to results. He also, however, made the 
useful lOuggestion (which has already been before the Committee) that the re­
search ought to be closely associuted with that carried out by Professor Morgan 
*t,:Twiokellhum on chemicals of therapeutic value. 

, Dr. du Toi' has endorsed the fllvourllhle opinion given in his letter, antt 
he has also emphasised the extreme desirability from his point of view of widen­
ing t~ .. scheme SO as to enable it to include chemicals likely to be of value in 
the control of ecto-parasites of animals. He saw no prospect of carrying out 
in Afliea 'asystematio sUl'Vey of the whole chemical field and considered this 
must be done in England. At present South Africa depends for such work OD 

the,re.sCBrch carried out by commercial firms, many situated in Germany and 
Austria, nnd there were deflnite disadvantages in this dependence. On the whole, 
he"would pl'efer, that the small, scale tests on animals shon1d be carried out in 
England, leaving, the large scale tests to Onderstepoort. If the former, proved 
a (}ifficuJty,;.he ·could probably arrange to undertake both tests. 

Dr. Clouston' upholds' the Committee's proposals in regard to East Malling. 
lIe suggests that the work should be linked with that of the Bureaux through 
the Bnreaux Executive Conncil. He is evidently unaware of some of the diftl­
en1ties'in the situation but we, have not discussed this aspect, of the matter 
with him ill'! the, object underlying his suggestions con1d clearly be met in one 
\\ray or another; 

• ,.' '. • .' • 
(Sd.) J. C. F. FRYER. 

X}!.e : 18"/t. Oefober 1930. 



ANNEXURE VllL 

WI! are dealing here with· ali important general question raised by the 
EJUpire Marketing Board and which h81 a bearing on the question of the Em­
pire eo-operation in agricultural research, whioh had previously been referred 
to us ~cparlltely and which is eoming up at the next meeting of the Advisory 
Board for discussion. This is the first particular example, arising out of the 
gent~rnl eftse which the Empire Marketing Board have referred to di1ferent parts 
of the Empirp· for opinion. I suggest that WI! refer the matter to the Advisory 
Board a .. , pftrt 2 of the reference which we liave already decided to place before 
them. 

2. The /lcheme of research is in itself a very important one. Its origin lies 
in a recommenadtion of the Imperial Agricultural Conference of 1927 and its 
basis is a report of a eommittee appointed by the English MiniStry of Agricul~ 
tllro to work out definite proposals fop giving effect to that reoommendation. 

3. Tho saheme itself is an excellent one and it is unfortunate that it has 
been 80 delayed at every stage and finally eame forward at a time when there 
is little chanc!! of the Empire Marketing Board adopting it at present. Not 
only dOllS the scheme involve capital expenditure of £4,000 pIns recurring ex­
pllnlliture of £8,000 per annum (rising to £10,000 per annum at the end of 
10 years) but also it involves an extension of the activities of certain English 
research IItations especially of East Mailing. At the time when I visited these 
stlltions ]/lI\t September--October, they were going through a very anxious time 
as the threatened reduction of Empire Marketing Board grants, consequent upon 
a smlllier Parliamentary grant, was causing great anxiety. Both East Mailing 
and Long Ashton research stations had pl't'vioualy undertaken extensions on the 
basis of J<:mpire Marketing Board grant but were faced with the prospect (\f 
having to reduce their ~ciwtific staffs tI.rough Jack of funds for running expenses. 
To \Thnt extent they were able to surmount their difficulties; I do not know but I 
think it unlikely that even when funds are available, the East Mailing Re­
!!can.h Station will be willing to undertake the new responsibilities proposed ex· 
cept with very much more definite guarantees than have been forthcoming 
hitherto ';on such schemes. 

4. Of the value of ~uch work to India there is no doubt. As much as any 
oountry, we need oheaper insecticides and fungicides. Secondly, India is a pos­
sible SOUlce of supply of the various barks, etc. which are likely to be used. 
Moreover, it is not unlikely that we may be in a position to collaborate actively 
in the aotual work. The Mysore Research scheme on insecticides would lend 
itself admirably to such imperial oo-operation. 

5. It is SYlggested that our reply to the Empire Marketing Board should be 
on the following lines :-

(0) that the I. C. A. R. entirely approves of the general scheme of re­
IIParch proposed which is the result of the recommendation of the 
Imperial Agricultural Conference of 1927. The results of such 
work would -be of assistance to India and there is a possibility of 
establishing active eollaboration with the proposed central team by 
taking up the study in India of certain potential insecticides. 

(b) It seems unlikely that the whole scheme can be financed at present 
or if, at the present juncture research stations concerned will be 



willing to undertake the new responsibilities proposed. Until the 
full scheme can be developed, it,s important however that there 
should be no lack of continuity in work which is already in progress. 
The work in the Insecticide Seot.ion at Rothamsted in particular 
should be supported for, as the Cnmmittee appointed by the English 
Ministry of Agriculture pointed out, progress has been hampered 
hitherto by the fact that investigations on insectioides have been 
too much limited to the work of entomologists. Dr. Tattersfleld hu 
done pioneer work from the. bio-chemical aspect. Important work 
has also been done oil the Long Ashton Fruit Researoh Station 
whicb also has special facilites for development and workther" 
should be supported. 

(Sd.) B. C. BURT. 
The 4th January 1932. 



296 

APPENDIX XXVII. 

SUBJECT No. 3. 

THE INVESTIGATION OF INDIAN FISH POISONS AND OTHER INDIAN 
FOREST PRODUCTS FOR THEIR INSECTICIDAL PROPERTIES. 

Attention is invited to the attllChed scheme (Enclosure) for the investig,.tion 
of Indian Fish poisons and certain other Indian Forest Products from the staDll­
point of their insectif.lidal properties, received from the Government of His 
Highness the Maharaja of Mysore. The scheme involves a total expenditure of 
Rs. 15,288 spread over a period of 2 years and is submitted for the consideration of 
the Advisory Board. • 

2. Correspondence with the Indian Trade Commissioner confirms the fact that 
there is a keen demand for Derris root which is an insecticide of growing import­
Mce. Two varieties of Derris, viz., Derris elliptica and Derris Mallacensis are 
known to be of high insecticidal power. The most common Indian species of 
Den:is (Derris uliginisa) has been examined once and found inactive but the n'­
presentative character <if the sample was not beyond doubt. The examination of 
representative samples of Derris uliginisa for Rotenous content and insecticillal 
value is a matter of some urgency as some is already being exported. 

3. Very extensive work on this group of poisons has been done at the 
Rothamsted Experimental station and if the Board decides to support this seheme 
it may be further considered if an effort should he made to secure the assistance ,)f 
Rothamsted through .the Empire Marketing Board. 

T. VIJAYARAGHAVACHARYA, 

Secretof'Y· 

Tile 818' December 1931. 

ENCLOSURE. 

THE INVESTIGATION 01' INDIAN FISH POISONS AND OTHEB INDIAN FOREST PRODUCTS 

FOB THEIR INSECTICIDAL PROPERTIES. 

With the increasing use of insecticides in the control of· pests, entomologists 
fur the last two decades have beeri se&Tching in various directions for substitutes 
which are equally or more effective and cheaper than the ones in use. One of thesa 
lines has been the investigation of pyrethrum which hus been long known as a 
J)owerful insecticide and is the main ingredient of several patent preparations. 
The value of it has been so highly appreciated that cultivation of the plant hitherto 
confined to Japan, Persia and Turkey has been extended to France and England 
and. the active principle, pyrethrin, has been extracted and has been in use as an 
iusecticide. 

Among fish poisons, 'Derris elliptica' a plant met with in the Malaya States 
and Java has been tested and the active principle in it, viz., rotenone, has beeu 
extracted and used as an i9secticide. So valuable has it proved' as an insecticide 
that plantations have been formed in the Malay States for the growth and cxport 
ot the raw material to the United States where there is a good market for it. It is 
also used locally on many plantations of which a portion is set apart for its 

, cultivation. . 
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Following these researches; a beginning 'Was' tnade in Mysore four yean ago 
with the collection of fish poisons need locally and no less than 16 have been 
collected. On one of these, research has advanced sufficiently far for it to be need 
as an insecticide against common pests, viz., aphids and mango hoppel'L Only 
witter extracts and dut have been used and both have been found 'IIery effcctive in 
repeated trials both as' a contact poison and as a stomach poison. Dusting' w:th 
bark powder has proved effective also agaiust mosquito larvae, both culez and 
anopheles, and 'against blood worms in collections of water which are not more than 
Six inches deep. Experiments quite recently have indicated tbat the powder can 
be' used· to control certain coffee pests. These valuable properties having' been 
established, researches have been commenced to isolate the active principle. It has 
proved to be ,rotenone and, experiments with it on a small seale have proved 
equally successful. 

The. plant which yields this insecticide is fonnd in the dry ,land tracts of 
Bombay, Mysore and Madras and probably Hyderabad, ,and it is easily cultivated. 
,:rhe same compound has beElll extracted from another plant far more common 
but the yield is less. In a similar way. the other plants collected, about 18 in 
,llumber,have also to be tested, and the insecticidal portion, if any, extracted. 

Aside from. the fish poisons, there are a number of seeds which yield hydro­
cyanic acid on the decomposition ot the gluco sides in them. Of these. one has 
already been tested and it is likely to be of' \'ery great use against insect pest'! 
in the stores arid in the soil against which are being used' hydrocyanic acid gas and 
I)ther chemicals which are not only costly but dangerous to handle; These seeds are 
fllrest products for most of which there is, at present, hardly any market. Their 
use as insecticides would place within the hands of the raiyat a material which 
is cheaP. and at the same tiIne less dangerous to handle. 

A third line of investigation has also been opened up in regard to essential oil. 
yielded by certain wild plants of which the smell is deterrent to pests. Of th-, 
one is likeJ;y to prove useful for quieting bees when handling hives and possibly 
against eye flies. Tests are in progress to ascertain more definitely its propertia 
There are two others already in view which may also yield oils neeful against 
wsects and' there are a very large number more which remain to be collected of 
which a few may have properties of a similar nature. 

While, in regard to the first group mcntioned, the work in Mysore has followed 
the lead given by America and Europe, in respect of the second and third, the 
investigations are the first of their kind ever attempted. It need hardly be pointed 
that these three lines of investigation are of great importance from the lICientitlo as 
well as the economic standpoint. 

If the investigations prove as fruitful as anticipated, they will, when eorn­
pleted, give the Indian cultivator a series of nsefnl insecticides and insect repellanta 
",hich are cheap and effective, and the forest departments will have opened up to 
them a new source of revenue from plants hitherto considered as of DO economic 
importance. For there is a very great demand for insecticides of this description 
jI~ America and in Europe. 

The investigation of these resources of Indian forests is of all-India import­
ance and therefore is eminently a subject for financial aid from the Imperial 

. Researoh Fund. I. therefore, submit Ii scheme for -consideration' by tl!eImperial 
Research CounciL 
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Before dealing with the scheme, however, it 'ja necessary to' deseribe briefly 
the lines of investigation required. There are two aspects to the investigation, the 
entomological and chemical. 

It is necessary ii1 the first place to ascertain and collect through local agencies 
the plants that are commonly used as fish poisons, to have detailed· infarmatillu as 
regards their distribution, availability and methods of use. These plants ,will have 
to be subjected to preliminqry testll to aScertain their insecticidal properties and 
th... compounds responsible, if there are any, have to be located in tile tissues by 
Dleans of micro-chemical tests. Such of them as stand the tests satisfactorily ",ill 
be made over to the organ~c chemist. He baa to extract the active agent in th" 
plants. From these laboratory tests, he has to evolve a method which can l>e used 
for extraction on a commercial scale. In the coUrse bf' these laboratory t~qt~, 
cntomological tests will have to, be made from tim~to time : 

(1) To test the iDsecticidal properties of the' extraCt as obtained by various 
methods, make comparisons with a view to ascertain which method i3 
the most successful producing the least change in the process of 
extraction; 

(2) To test the residues to see whether any of the active agent is left over 
unextracted. 

The more important experiment of the entomologist comes at the stage when 
t.he extract by the best method has been made. It will be then his duty to ascertain 
by actual tests which is the least expeusive and the most successful, an.l to fix the 
IItrength at which it is tobO used against various insect pests. 

As wiil he seen;' the work on the chemical side may be confined to laborntory 
experiments to extract the active agent by various methods and fix upon the 
I'.heapcst and most effective way of extraction. The work would be more or less 
',n the same lines as has been carricd on till now. The requirements by way ot 
staff and equipment would be small. If, on the other hand, the work has to be 
done on a commercial scale, large and comparatively costly apparatus woul.l have 
to be installed and additional staff and a separate building would be required. 

On the entomological side, the work would be much the same under both the 
schemes and cost of apparatus would also be about the same. 

On the botanical side, the work need not be carried on intensively and no 
special staff would be necessary. 

I believe that investigations should be restricted to a laboratory scale in the 
first instance. I consider that investigations extending over two years will give us 
fnirly definite information on the possibilities of developing a local industry and 
therefore append details of cost for a small scheme for this period. I may point 
out here that the United States Department of Agriculture are at present spending 
vrrry large sums on the investigation of Derris and Tuba as sources of inseeticidl."I 
IUJd that both of these plants have to be imported into America from tropical 
countries. It seems highly desirable that a country such as India which has a 
very large number of plants as potential sources of similar insecticides should take 
up the investigation. I may point out that in Mysore we have a well equipped 
Entomological Section which has already taken up the work and also a thoroughly 
trained Bio-Chemist iu the person of Dr. B. T. Narayanan, Ph.D. (London), to 
dil'ect the investigations from the chemical side. The staff and equipment asked 
£01 would be simply supplementary to our present staff and equipment. 
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The following are tne details for the grant of Rs. 15,288 applied for :-. 

Chemical Section. Fird gear. Secofld gear. 

Laboratory apparatus and chemicals 

One Assistant Chemist on Ra. 100 p. m. 

Contingencies 
EntomOlogical Section. 

One Assistant Entomologist on Rs. 100 p. m. 

One Fieldman on Ra. 40 p. m. .. 
One Maistry on Ra. 25 p. m. •• 

T.wo Labourers on Ra. 11 p. m. each 

Contingencies (including cost of collection of 
materials) 

Apparatus 

Rs. 

4,000 

1,200 

200 

1,200 

480 

300 

264 

500 

500 

Rs. 

2,000 

1,200 

200 

1,200 

480 

300 

264 

500 

500 

Total •• 8,644 6,644 

Grand total for two years' Ra. 15,288. 

LESLIE C. COLEMAN, 

Director 01 .Agric",'"rt. 
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APPENDIX Xxvm. 

SUBJEC'l' NO. 4" • . 
APPLICATION FRmr THE GOVERNllENT 01<" ~fADRAS FOR A ORAXT. 

OF RS. 49.930' SPREAD" OVER A PEIUOD OF' }'IVE" YEARS FOn THE 
EXTENSIOX OF WORK ON A...'IITMAL. NUTRITIOX IN THE MADRAS­
PRESIDENCY_ 

. Attention is invited" to tTle attaeTled application from the GQVenlment of llatlrns 
(Enclo~ure~ f"or a- recurring 'grant of Rs. 49,930 spread' over five years for the 
ell tension of work, on anilnal nutrition iI&. cattle farms' ab CoimbatOl'e and' I10sur 
in ~at Presidency. 

2. In this connection it may be stated that the. Advisory Board at its ni£'eting, 
held in J"anuary 1931 wmle recomm£'nding tTle appointment of a Physiologil'al 
Chl'mist in Bengal to study animal nutrition also recoDlDlended tlie general 'lCI .. 'me 
drawn up by- the Aninlal Husbandry Expert to· tke Couucil' for the' establi:;hment 
• ..! animal nutrition sections in all the major provinces. The Governing. Body 
f.n·lctioned the Belloaal schwne, hut postponcd the general. scheme for the prcscut. 
'l'hc·y however agreed.. "that where w:w:k had. ak'eady been started it should .be eu­
tOlJraged. 

3. The Madras scheme. is submitted" to the Advisory' Bllard. for consideration. 

TIle Mtlt Dectfmbet: 1!131_ 

T. VIJAYARAGllA.YACHARYA, 

Secretary. 

ENCLOSURE; 

COpy 01' LEn"rER P'R()M S. Y. RA¥AlIURTHY", ESQ., I.C.S.,. M.L.C;, SECRETARY 1:0 TH);: 

GoVERNMENT 011'. MADRAS, 1lEVEU)PllENT DEPARTMENT, TO THE SECRF.TARY .. 

htPERlAI. COUNCIL, 011' AGRICL'LTtiRAL RuEABCH, SIllloA, No. 1731-III131-1, 
DATED TH.&. 3BJ) JULY 193L 

At the meeting of the Governing. Body of the. Imperial Council of AgricuUural 
ncS('arch which WIIS. held at Simla, on 12th May 1931, Sir C. P. RlUWls'tami Ayy~· 
PI'lposed that in pro\:inces where work on ani.o:ull nutrition had already b.:ell... 
stal1ed, it should be encouraged and this WIIS ag}'eed to hy the GoverJIing Rody. 

2. I am to invite your attention to my letter No. 43.95.-111129-5. dated. the 2l)th. 
lfnrch 1930. ill reply to your letter No. 979. dated. th 19th Ocwber 19~ (not.. 
printed). .As enclosures to my letter were sent t\\"o reports by the Agricultural 
Chemist and the Deputy Director of Agriculture in which the work dpne on auim,1I... 
uutrition in this Province since June 19::!8, WIIS described. Assistance to the lI'"rk 
done in this Province eomes therefore under the terms of Sir- C: P; R8IIlIISwaml.. 
Ayyar's proposal as agreed to by the Governing Body. 

3. I am directed to send herewith a letter from the Director of Agriculture, 
Madras forw81-ding a scheme for the extension of the work on animal nutrition in 
tllis Pr~vince with the request that the scheme Jllay be cOJlsid~red by the Council 
and tbe grant applied for sanctionoo. 

LUC.AR IQ 
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COF'y 011' LE'rl'ER FROM THE DIRECTOR. 011' AGRICUlIfUUE, MADRAS, R. O. C., No. D.-
983-31, DATED THE 17TH JUNE 1931~ 

I have the honour to enclose' herewith a joint scheme on the expamrion of 
work on animal nutrition submitted by the Deputy Dircetor of Agricultur.l, Live-
sto('k, and the Agricultural Chemist. ' 

2. I recommend that the scheme may be forwarded to tbe Imperial Council 0' 
Agricultural Research. 

''-;CHEME FOR T'HE EXTENSION 011' THE WORK ON ANIMAL NU'l'KITlON tN MAOI'.A!. 

1. This scheme discusses :-
(i) The work on animal nutrition that is now on hand at CoimbatoI.,. 

'(ii) The direction on which extension of work is desirable. 
(iii) Whether the work can be carried out more advantageously at C"im-

batore; 
aml submits a 5-year scheme for extending tbe work giving an estimate of th~ 
:financial commitments involved. 
2. Work that is being done by tke Government .Agricultural Chemist at Coimh.'tor". 

(a) Working bullocks.-The chief problem under investigation i. thc deler­
mination of the digestive eO,-efficients Jor the commrmly used roughages and COli­

centratcs of South 1ndia and of the requirements of bullocks of different br('c,l, 
811(1 OIi different levels of work. Mr. P. V. Ramiah, wbo is in immediate chnl'gl! 
of these experiments has, so far, tested cholam and paddy straw as roughagel an,l 
groundnut cake as the concentrate. The indications from these experiment.. artf 
Ilwt the Indian, Bullock is an economic consumer of lood and that the protei •• re­
q11irement of the Ongole bullock is about a tbird of Armsby's standard. Thu~. je; 
hl1'; been found that the amount of protein required by a mature Ongole bllI:oek of 
1 ,tWO lb. live weight ranges from 100 grammes for basal metabolism to 450 g'I'UDIlJ;('S 

for heavy mhoting work. Recent American work con:firms the low plOh,;.n rc­
qdrement results obtained by us here. -

The Government Agricultural Chemist's section at Coimbatore il sufficifmtly 
well equipped, staffed and financed for the continuance of this line of work. 

(b) Mineral metabolism of 'cattle.-At the request of the Deputy Director III 
Agriculture, Livestock, the Government Agri('uItural Chemist prescribed in 19211 
c~l'tain mixtures of bonemeal and lime for being fed to calves and to cOWJJ wbi('u 
IUlll to take repeated services. In view of the satisfactory rcsults of these trialll, 
and in view of the very good reports made in 1928 by Sir Arnold Theiler on eimillll" 
e~ periments in Africa systematic qualitative experiments were commenced t,)\ya"ds 
th~ end of 1928, with ealves of both sexes kindly supplied by the Deputy iJilectllr 
of Agriculture,' Livestock. The experiments were very encouraging. The :;ronp 
getting, bonemeal lime supplement continued to make better gains in live weight 
thun ,tbose recciving no mineral, supplement. Chemical work on the mme!'1l1 
metabolism eould not be done for want of staff and lack of stalls for accomm",lllt­
illg' the experimental calves. The animals are, therefoce, transferred to HOlmr but 
thf!ir, behaviour is being watched. Provision is made for the continuance of this 
,\:ork under the scheme of extension mentioned in the sequel 

(c) Manu~ing as affecting the nutriti",e value of crop.-This work which had 
its origin here is very important and is of world ,wide interest. Independer.t in­
vel<tigations elsewhere are confirming our results. Previous work under thilJ beud 
WIIS in the direction of ascertaining the effect of manuring on the nutritive value of 
grain and rats were the animals used for the experiments. This work Wll'! ex­
tlludcd last year to fodders, using rabhits and sheep as the test animals. TIle re­
c;ulls confirm those of earlier experiments. An· additional information is that the 



digestibility or protein 'Varied with the nature of manuring. In the new scheme 
pl'Ovision is made for carrying out this investigation on a more intensive IUld ex­
hll1"ive Bcale. 

(tl) ApplicGbiZity 01 "eault. with rmall Mlimal. fO big animalB.-As in th" 
flnl'e of field trials, animal nutrition work requires large numbcrs of animal:! and 
nUlnr repetitions for eonclusi.,e resulta. 

In experiments in which bullocks are involved the number has to be reslric:tt)d 
on account of cost-both initial and nmning. Even if cost were no considcrntioll, 
the large amount of rationing material required sets a limit to numbel'S. If sOllill 
animlj.is like ra.bbits could be used for tests the limitations in regard to numbnnl alid 
ljuantity of experimental material would be negligible. But a fresh difficulty would 
tben arise and that is whether the results obtained with small animals can be iuter­
preted in terms of big animals especially bullocks whose digestive system is differ­
el.t. KeC})ing this in view a preliminary experiment was carried out with rabUts 
lind, sheep for testing the 'relative nutritive values of Guinea Grass and Elephant 
th-RSS. Both types of' animals throve better on Guinea Grass than on Elcphant 
Gl·ass. This experience is encouraging so far. The trials will now' be extencle:J 
to bullocks and if successful and ,practicable the method may be used as a rapicl 
and easy way of testing the relative nutritive values and digestibilities- of fodders 
WId concentrates of different varieties and grOW&l under different conditions. 

3. The lines alolfg which extension 01 work is desirable. 
The lines along which work may be extended immediately are :-

(5) A more extensive study of the mineral metabolism mentioned in pnra­
, graph 2 (b) above. 

(b) More intensive studies on the effecl of manuring on the compositiull of 
food-stuffs and fodders and their nutritive values mentioned ill para­
graph 2 (c), 

(e) Extension of the studies on the applicability of results withsm:IU 
animals to big animals mentioned in para,,"Taph 1 (d). 

(d) Studies in the nutrition of milch cattle including bulIaloes, the main 
lines of investigation being comparative values uf rations for milk, 
suitable rations for cows in calf and calf rearing. 

(e) B'M!ep feeding for wool and mutton. 
(n Poultry. value of Indian feeds. 
(g) Pastures, nutritive value of pastures. 
(11) Silag" Deep, shallow and clamp silage. 

Locatio .. of work.. , 

4. With the facilities afforded at CoimbatorebY the library and well equipped 
laboratories for any type of research as required by a multilateral scienC'tl like 
IlUUitioD and in view of its utility for graduate as well as post graduate students, 
we nre of the opinion lhat problems on the chemistry of nutrition should couti..:l!lC 
U. be carried out at Coimbatore. 

Rosur with its large herds of stock and its extensive area offers excepti.lna) 
alh'a~tages fur the conduct of work in which well equipped chemical labotaturies 
and specialised staff are not essential. ' 

For these reaSons the scheme is divided into two parts. Items (a), (b) alld 
(e) of paragraph 3 above will be carried out at Coimbatoreand the Gov~Inlllcnt 
.A~icultural Chemist will be responsible for its proper conduct. Items (d) tn 
(h) of the same paragraph will be carried out at Hosur and the Deputy Director 
of Agriculture, Livestock, will be in charge. 

LlICA1l 2Q2 
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It will be observed that the problems connected with nutrition a'nd milK 1'1'4'1' 

dllclion 'are :11ot 'included in the programme of work at Coinibll-tore. The "hull' ill 
the bllsll.l 'teqtiiremehts 'of adult cattle is in progress and as ration for milk pre­
ducfion is at best a superimposition on the basal requirement it is felt that this 
-aspect Of nutrition' may lie over for the present. It!! importance has not, how­
'ever. been forgotten and has been providl'd for at l'Iosur. It is expected ti-llt 'the 
rcsults of preliminary work at Hosur combined with those of basal requiTt·lhcl1f1. 
'studies at Coimbatore will afford data wl)ich may be taken u the basil! ror mora 
exact work in the futlH'e. 

'Sta,! and'm'oney ,.eqllirea Tot 5 years /0,. '/borking fhf! schem'rl. 

In "paragraph 2 (b) it wasmeritioned that lack ef stall accomrnoclationfor 
animals was one of the reasons for not continuing the work on mineral metllbOlIil!m. 
Provi!>loll :for ll.dditionaJ' accommodation for animals at Coimbatore and fur .. 
GlIlItlJ laboratory at Hosur required by the Deputy Director of Agriculture, Li .. ~ 
sto,'k, is '11ot 'made in this scheme as it ',is presumed that Goverament wili mako 
ape.!ial allotments for these. 

The following is the staff required ~'-

For >the G7Jvernmdtlt :Agricultural Chl1mjsl"l l:'oimbat01"i. 
2 Assistants on Rs. 85-4-120. 
1 Technical feeder on RS.35-U-41. 
1 Laboratory Attendant on 'Rs. 20-1-25. 
Working expEin'ses Rs. 2;UOl> .perannum. 
For the Depuly Director of ..l1.griculture • ..ti'lH!stoc'7f, ., ROSM. 

2 Assistants on Rs. 85--5-120. 
1 Fieldman on Rs. .3fp-o..lj-4l.. 
Contingencies and working expenses Rs. 2,250 Jl'et a!mlirtl. 

A . statement showing the yea.rly ·fi'naueial commitments for five rears iff lIul,. 
mitted herewith. ' 

FINA.NOIA.L COMMl'l'lmNTs OF THE 8cHtMii:. 

The grant of Rs. 50,000 given by the Imperial Council of Agricultural Fl";C81'('h 

will be spent as follows :-

1st 2nd 3rd 4th 5th -- y8M. year. year. year. year. 

-
Re. Rs. R.. Re. n.. 

I.-A' Coimbalor6. 
,2 Assistants at Rs. 85-5-120 2.040 2,160 2,280 2,400 2,520 
1 Technical'feeder on Rs. 35-11-4'1 420 438 456 474 492 
1 La.boratory attendant, 20-1-26 240 252 264 276 288 
Working expenses .. .. 2.000 2,000 2,000 .2,000 2,0110 

Total .. 4.700 4,850 5,000 6,150 5,300 26,000 -I1.-At H081lr. 
2 Assistants on Re. 85-5-120 .. 2.040 2,160 2.280 2,400 2,520 
1 Fieldman on Rs. 35-11-41 .. 420 438 456 474 492 
Working expenses .. .. 2,250 2.250 2,250 2,250 2,250 

Total .. 4,710 4.848 4,986 6,124 6,262 24,930 -Total of I and II .. 9,410 9.698 9,986 10,274 10,562 49,930 



'Col"r tiP l,E'l"1'ER 'nOM 'THE SzeHI:'l'.UlY TO 'fBI'! Go\"ImlO{ZlIo"'l' O. llADRAA, Dr:VEf.t)P. 
KENT DEPARTllENT, MADR.A8, TO THE SECRm'ABY, IIIPERIAL COUyc'r, 0., Ar.Rl· 

CULTURAL RESEAlWB, SlHLA, No. 2044-I11131-1, DATED THE 31ST Jut.!' 1931. 

Scheme for the eztenBion 01 work on ,Animal Nutrition. 

, III continua~n of my, letter No. 1731-111131-1. dated !lrd July 1931, on tl,e 
~hove subject, I lim directed 'to ·enclose the details for the, amounts provide'l for 
~nder .. , Working Expenses". 

A.~or GoveflllnERlt .Agrjcultural Chemist, Coimbatore. 

.Amount provided as working expenses •• 

Details-

Cooly la~ur S men at Rs. 15 per men~m 

Rs • 

2,000 

5~O 

Feeding charges for 12' animuls at RI. 10 per head per month ] ,440 

MiscellaDeous 2J 

Total 2,000 

B.-For ~uty Direct"t of Agriculture, Livestoek, Rosur. 
Amount provided " 2,250 

Detail&-

Cost of concentrates at Rs. 150 per month for one year 1,500 
, (Supplelilent to the Departmental budget). 

Cost of apparatas and chemicals 450 0 

Total 2.250 
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APPENDIX XXIX. 

SUBJECT No. 11. 

SCITEME FOR AN ECONOMIC ENQUIRY tNTO THE COST OF SCOAn. 
CANE PRODUCTION IN THE UNITED PROVINCES, NORTH S£1UIl., 
BOMBAY, THE PUNJAB .AND MADRAS. REVISED PROPOSALS 
FOR THE CARRYING OUT OF AN ENQUIRY INTO TIlE C11S'r (IF 
.PRODUCTION OF SUGARCANE, COTTON AND ROTATION CHOPS. 

In paragraph 6 of their interim report (not printed) the Sugar Comlllitt~e 
c(l~sidered the question of the cost of production of sugarcane in dift'ert'nt. p1rts 
of India. They came to the eonclusion that the results of such an enquiry would 
be of value to the Council ,by enabling. ~t to decide in what areas the RII~:ucnne 
ind~try had the best prospects of development and in what places, and ill whllt 
manner, funds for rl!Se8rch and eJ:p<!rimrntal '\\'ork could best be allotted. They 
2cld"d that an enquiry of this nature must necessarily be conducted by a special 
tlta1I which WOuld include :-

(1) An Economist to plan the enquirr., assist in the drafting of the 'lues­
tionnaire and work out the det&JIs i . . 

(2) An Assistant Economist in each tract to control the work of tho illlCSti • 
. ,gatol'S i 

(3) Three village investigators tor· eaCh tract under atudy to mllb! th" 
. ,primary \Tillage enquiries. After describing the general 9.~hMil" of 

the enquiry, they recommended that no action should be taken in tlli • 
. matter till they had considered it further at their next I11cctin:: 
(January 1930). 

2. The Committee were unable to dispose of this question at their second 
JJlccting held at New Delhi in January 1930 ; it was accordingly consi.lerCII at 
the third meeting of the Committee held at Poona in August 1930. Atj;('ntion ill 
invited to paragraph 8 of their proceedings of the 11th August 1930 (EnclOllure I). 
·.rbere was a general consensus of opinion in the COmmittee that this cnquiry 
should now be undertaken at the earliest possible moment. No change was retom­
mt'nded in the special staff except that the number of village investigatou WOII 

raised from three to four for each province in order to provide for inve;,lil;ationll 
in both irrigated and non-irrigated sugarcane areas for the four tracts. tli.1., the 
rlli..ed Provinces, North Bihar, Bombay, and the Punjab. 

3. The subject was considered by the Advisory 'Board in January 1931 I'lld 
t~e scheme approved. 

4. iii. February 1931 the Government of Madras formally requested thaL the 
~ope of the proposed enquiry should be extended to the Madras Presidency. 1'he 
Vice-Chairman considered that it would be inadvisable to omit an important ,;ugar­
cane growing province and one where there are possibilities of an extension of 
sugarcane cultivation from the scope of the proposed enquiry. As a result the 
el!timates were revised from a total of Rs. 92,560 to Re. 98,810 (Enclosure II). 
Jt W!oS !lonsidered t~at ¢:ter a questionna4:~ !aad ~e~ drawn up and an officer 
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appointed to conduct the enquiry, it might be posSible to reduce the estimates "'bleh 
\n're merely approximate at this stage. It might also be possible to recruit a 
thief economist on a lower pay than Ra;-1,500 per month. 

5. _ These proposals were co~sidered by the Goveming Body at its meeting 
held at Simla in May 1931 ; it was decided to refer the matter back to the Ad­
visory Board for advice as to whether an enquiry into the cost-of sugarcane'pro­
~uction was needed, the findings on,this point of the l'arUf Board, notwithstanuing; 

6. The recommendations of the Advisory -Board on this question' will be foune! 
at Enclosure Ill. 

7. In July 1931 the Secretary, Indian Central Cotton Committee, Bombay; 
wrote requesting the Imperial Council of Agricultural Research to: undertake' an 
iuvestigation into the cost of production of the principal crops in the different 
Provinces and States of India (Enclosure IV). In'the course 01' subsequent cor­
respondence it was ascertained that the Indian Central Cotton Committee was pre­
pared to co-operate financially and otherwise in carrying out the investigation. 
'l'he Committee was, however, unable to 8ay to what extent this help would he 
gin:n until it was in possession of the lines on which the inveb1igstioll would be 
carried out. 

8. The subject was considered by the Sugar Committee at their fourth meeting 
h,,)d in Dceember 1931 anll they Were of opinion (Enclosure V) that this worle 
v!< a piece of fundamental research was of great importance and sbouldbe Pl'O­

(·ceded with immediately. The' Committee also agreed that the Imperial Couuca' 
should co-operate with the Indian' Central Cotton Committee in this investigation. 

9. The question was then' discussed at the 24th meeting of the Indian Central 
Cotton Committee held in Bombay on the 14th and 15th December 1931. Copics 
of a note (Enclosure VI), submitted to that meeting by the AgrlC)ulturai Esr.en 
Imd of an abstract of the discussion (Enclosure, VII) are attached. The sul;jed 
is now submitted for the consideration of the Advisory Board. 

The present position is that the Sugar Committee have recommended co-opera. 
tion with the Indian Central Cotton Collll1littee in a study 01' the cost of producing 

,fougarcalle; cotton and the crops grown in ,rotation with sugar or- cotton. Til" 
lndian Central Cotton Committee have accepted the resulting skeleton scheme m­
dicated, in the Agricultural Expert's note (Enclosure VI) and have speciDcolly 
lU,dertaken to pay half the cost of the Chief Economist. Thenen step is to 
Itppoint the economist and to have the detailed scheme worked out by him in con­
sultation with the small joint sub-committee of the Indian Central Cotton Cum­
mlttee and Imperial Council of Agricultural Research, The Sugar Committel'­
have rllcommended tllat the, Council's' share of expenditure 'should not exceed tho 
cost of the original schem .. , as passed by the Advisory Board, ~iz., Rs: 98,810. 

NEW DELHI. 

Xhe 2nd JaIJuar!l 1.932. 

T.VUAYARAGHAVACHARY~ 

SecretMY· 
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ENCLOSURE' L 

EXTRACT FROM THE PROC'BEDINOS or 'l'HlI' 3RD MEl!lTIlII'Q OP THill Sl10All COlOOT1T.1':",. 

APPOINTED BY THE, IlLPERlAL COUNCIL or AGRICl'LTU1l.AL RES&AilCH, BELlI A? 

PtJONA ON THE 11TH AND 13TH Atrous'!' 1930: 

8. Enqwrielt ,,,to flie ClJsf of coile awd gut" production .ncluding ~quiry i,.,~ 
tbe mMketiffg of o"".-TJJere WBS' a general' consensus' 01 opinion in the Com­
mittee that this enquiry should now be undertaken at the earliest pom;ible mom('lIt 
which would be abontFebruary 1931 whelT the sugarcane- sen.<;on was on. Pro. 
posals in regard to the conduct of the enquiry had already been formulated by thlt 
Committee at its first meeting in October 1929 and as it was felt that the appro· 
priate time of enquiry was nOw apPnlachingo it was tim., to make CODt.'l'ete prol'uslIl'J 
in regard to the staff. 

It was decided to leave the choice of the Economis' rio would pI&IT the en­
quiry to the Chairman. A good Economist preferably with agricultural expericuI'C' 
was what was required. The pay would bve to depelld upon- tlie pm'lilln !!eJect('(i 
Lut it .. -as felt that it should not exceed Rs. 1,500 per mensem. 'JOe EcolloU!i~i 
should bc !!lIgaged for one. ,.eal: witll option on either side to, ut.nd hilt apl'lJ:nt­
ment to another year. 

At its first, meeting the Sagar Committee reoommemfed that the fonr 8t1~Rr­
cane areas selected for the enquiries should be 1\1etmlt, North Bihar, Bombay anJ' 
the Jullundur District of the, Punjab. It was now decided not to mt'ntion any 
I,articular place but to define the areas as the United Provinces, North Bihar, 
Bombay and the Pu.jab leaving the aetual tracts to be decided upon later in eon.­
snltation with the Director of Agriculture of the proYince concerned when tho 
Economist joined. . 

As fur the Assistani EeoJlomists of which there woul. be four it was felt t!mt. 
they should be Honours Graduates in Economics with some resea~1r expel it'lIce: 
thE. pay depending upon the person selected but not to Kceed lli. 350 per mell,;{'lU. 

In ,the original proposals three investigatm were suggested for each tl'll!'t_ 
It was now pointed out that in. orde~ to proride fot irrigated and non-irn~le.1 
sugarcane arellS. in each of the: four prorinces four investigatol7 for each- pro\'weC' . 
instead of three would be required. These would be Agricultural College Gradu:lteii, 
with experience of district work, especially sugarcane work.. The pay- of ead~ 
would depend upon the man selected but it should nllt ft'Ceed Rs.. 20(}' 

In the matter of the control the Chairman su.,<>gested that the work shoult! M 
conducted through the local Agricultural Departments. Tbe- Assistant Economi"t .. 
lind the Investigators would be under the administrative control of the Dirt'dor of 
.-\grieulture, the Economill1 in charge of the, wllDle schllme v;hOo would be lHIder th~ 
Council: acting in consultation with the Directors of Agriculture concerned. Thill 
was agreed to as well as the suggestion that detailed arrangement.. might be left 
for adjustment· after the Economist had joined. The Economist would be requiJ ~l 
a mOl).th or two befOl:e the local investigation started. 1\1.. Clarke added II rider 
that the administrative control of the Directors of Agriculture over the subordulste 
staff as well as the fact that the Chief Economist would set in eonsultation "'ith 
Directors. of Agriculture should not in any way detract from the latter's respoosi­
bility for the whole enquiry. He should be finally responsible for it.. coudud. 
This was agreed to. 
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ENCLOSURE n. 

"ElIIQtmrr mro THE COST OJ' PRODUC'l'IOlil O. 8UGABcAH1 

-I.-Economist at a pay not exceeding &.1,500 per mensem for 
15 months. (A good Economist preferably with agricul­
tural experience) 

H.-Travelling allowance 

t ilL-Five Assistant Economiste at &. 350 for 15 months. 
(Honours graduatee in" Economics with some research 
experience) 

IV.-Travelling allowance at Rs. 1,000 •• 

tV.-:-Sixteen investigators at &. 200 for 12 montIis. (Agricul­
tural Graduates with experience of District work, especially 
sugarcane work) 

VL-Travelling allowance at ~ 500 each •• 

VlI.-Contingencies 

VllI.-Printing of Questionnaire, books and forms 

Total 

The rates of pay shown are the maximum approved by the 
Committee and we hope for some saving on investigators 
whose average pay should not exceed Rs. 150, a saving 

Rs. 

22,500 

~,500 

26,250 

5,000 

3i1,400 

8,000 

1,600 

2,000 

1,06,250 

- of about -9,600 

IX.-Clerical staJf for compilation (investigators will be reqhl.red 
to assist) say 6 temporary clerks on about Rs. 60 per 
mensem for 6 months, &.2,100 •• +2,1611 

Total 98,810 

-Assuming that the enquiry lasts 1 whole season, he will be needed for 3 months -
extra at least. -

fUnited ProVinces 
Bihar 
Bombay 
Punjab 
Madras 

tUnited Provinces 
Bihar and Orissa 
Punjab ... 
Bombay 
Madras 

LllOAB" 

1 
1 
1 
1 
1 
4 
4 
4 
2 
2 

SB 
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ENCLOSURE In 
EXTRACT J'BQll '1'HlI nooE&Dlll'G6 OJ' lI,'H& ADVISORY BOAlID, Jmr. 1931-

Ct. Scbeme for an economic enquiry into tbe COBt of .ugarcan. production itt fbi' 
Unitf" fro'llince., portb Bihar~ Bombay, thfIJunjab and Madras. 

'Xhe Chairman explained that the' Governing Body had ni'erred back: the 
scheme to the Advisory Board to elicit the Board's opinion whether, in view oC the' 
fact that the. Tari1l' Board had given the cost of production of sugarcallo flJr 
eeveral areas, it was necessary to have an enquiry. Dr. Hyder did not thin!t thllt 
such an expensive enquiry at a cost of about a lakh of rupees wu reall1 necl'lIIIIlry. 
U the reason was that knowing the cost of production would help the case fo~ 1>1'0' 
tection' that reasOn was no longer valid as protection was coming. If it wu to filld 
out what were the suitable areas in India for sugarcane cultivatioll that be laid 
was quite well-known. The areas were the United Provinces, Bihar, part of the 
Punjab, the Bomba, ~ecan anel Madras, Mr. Milne in reply to Dr. Hyder laid 
tlJ.1J.It the Sugar Committee had come to the conclusion that the results of an enquil'J 
~. the cost of production would be of value to the Couucil by enabling it to 
decide in what areas the sugarcane industry had the best prospeets of developD!eut 
anQ ill what .places and i,n what map.ner funds for research ill exper~ental 'York 
CQllld .best be allotted. All the Directors, of Agriculture present stated that tbe 
figurea that Departments had supplied to the Tari1l' Board were Dot by any means 
accurate figures and the Tariff Board had been informed of the fact. They mostly 
1~1p.-te4 tl> the cost of Ploc;lucing S11garcane on Government Farms whereaa what 
was wanted was the cost which a ryot incurred in the production of cane. Dr. 
Hyder suggested that the whole question be referred to the Indian Economic AMI)­
Clilltion which, WOllld\iraw out .. ~eme whicb would he .much leBl expensive th81i 
the one propOS(ld. U~deJ' it young graduates froJQ. Universitie. would be deputed 
to carry out the i.Ilv\lStigatioll, r10f~or Gangulee pointed out that tor luch au 
eJJq~ to beo.f practicaJ use it had. to be carried on by people whoa ~ addition to 
Il I:nowledge of el1onomics, knew agricultural conditions. Mr. Srivastava said that 
it was important for the sugaJ' manufacturing industry to know the coat of pro- . 
dUctiolb 'The costs given in the Tari1l' Board's Report were admittedly unrchablu 
her-ause they were based' on insufficient data. For example, the costa given for 
the United-Provinces were those for the Shahjahanpur Farm whereaa the hulk of 
th~.ugarcane grown in ~e 1,1nited Provinces was much more to the East. It was 
reckoned that ·two-thirds of the cost of producing a maund of sugar was the cost 
of the cane. In India the cane cost from between 5 to 6 annaa per maund whe1'eal 
in Java i~ eost 2.83 annas pep maund. It was cliffieult fol'· manufaeturen in Iadi& 
to take measures to reduce Indian costs unless they knell' what .... as the cost of 
pl'oducing cane in India. Mr. Stewart said that aecurate information .. to the 
Cll1:o1 of production of sugarcane could not be had hy means of the proposed qUe&­
tionnair!!. In 'their report the Tari1f Board had pointed 'out the necessity of All 

aecurate knowledge of the cost of man and bullock labour. To obtain accurate in­
formation on· thes~ points, it was essential that accurate accounts of aU eIpendi. 
ture and income and o.f all operations on a number of holdings should be kept. A 
?omplet~ reco~d of the c.ultivation given to each field an4.of the tim" and labour 
expended on it had to be maintained. It was only by 10 doing tha~ correot info1'lll&­
tion as to labour costs ciould be obtained. When the information for the 8ugl&r­
cane crop was being collected, information regarding the eoat of production of all 
other crops on the holdings concerned· could be ohtained without additiooal upen(1i­
tilre. ~ suggested, the.-efore, that. this system should be. adopted ill preference 
to the inquiry by means of the proposed ques~i~nnaire, ap.d that it ~oul4..hf ~­
tended tq, ~ude all the crops usually grown in rotation with ~. 'l'h~ 
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Ch.irman Mid that u to how Ret. an enquiry had best be conducted wu 1& m"~ 
whiph eould be settled afterwards. The question which had been referrecl to tbe 
Board by the Governing Body was whether the ftgares given ill the report of tbe 
Tari1f Board were not good enough to go upon. It was clear from the discussion 
that Departments of Agriculture who Ilad supplied these figures to the Tari1f 
Board did not think them aeearate enough to base any deductioll8 upon. Sit the 
question before the Board 'Wu whether there ahould 01' shoa1cl DOt be an enquiry 
iI,ltO the cost of production of lugareane. ,The Board recommendetl- thai lueb tID 

t'nquiry ahould take place. 

ENCLOSURE IV. 

U'I."l'EB I'ROH THIll SECRflTABY, hmUN CEN'!'RAL CoTToN COHHl'l"l'D, BoHD,'Y~ '1"0 
TBA SBClI&"l'ABY, IJf.PBBUL CoUJr~ cw AGRICULTUULr RE8&ABal1, .SmL&, 
No. 6308 O. 1931, DATED TBB 25TH JULY 193L 

1,."l8tigatio,. into tbll co,, 0/ If'0tDiftg coflott its India.. 

I am directed to forward the following resolution passed unanimously .t the 
~1rd meeting of the Central Cotton Committee held on the 13th July 1931 :-"'-

RII801ution.-" In view of the diffiealty ot carrying out an investlgation into 
east of production of a single crop, and the fact that this Committee 
deals only with cotton, the Centr~ CottoR Committee requests the 
Imperial Council ot Agricultural Research to undertake an inye:.--tiga­
tion into the cost of production of principal crops in the ditIl"renl 
provincee and Statee of India." 

When· the queetion of giving help to the dolton grower was before a pnrions 
meeting of the Committee it was evident from the diseussiOll. that the euct tob; 
9f producing an acre of cotton was unknown and my Committee considered tbnt 
this state of afrairs should be remedied. It was pointed out at the recent meeting 
that a general investigation into costings of aU crops grown in rotation with eotton 
would cost no more than if cotton alone were studied. AI .my COmmittee is em­
powered by the Indian Cotton Cess Act to deal with cotton onl;Y an investigat.ion 
by the Central Cotton Committee into the cost of producing other crops is raled 
Imt and it was decided therefore to request the Imperial Council of AgriealtUTnI 
RCI;4!8I'chto undertakethiB very important work fot all the tnain crops (If the 
('ountry. My Committee was led to believe that • proposal to study tIM; cost of 
producing' sugarcane was favourably· considered quite recently by ·tbe Imperial 
Council of Agricultural Research. 

ENCLOSlJREV. 

EXTRACT noH THE PRocEEDINGS 01' THE MuTora 01' THE SUGU ColutrJ.wtu HEW 
ON 'l'BII 7TH DECBHBEa 193L 

Schnru 10'1' Ott 1IC0000mie mquHy into thll cos, 0/ sugartaftllfJf'Oducfio,. i. ,,,. 
United Pr01lirn:.s, North Bihar, Bombay, '''11 Pu.jab fIII4I Madras.. 

Mr. Burt explained the present position that after the Govenling Body had 
referred the matter back the Advisory Board had again supported the Sugar Com­
mittee's recommendation. The Committee was of opinion. that this work as a' 
piece of fundamental researeh is of very great importance and should be pro­
ct>eded with immediately. Next the propOBaI of the Indian Central COtton Com­
mittee 'nil diseassed and it wasunanimoasly agreed tbM W8 should OIHJperat'l 
9i&h t.U IBdian Ccmb'al Cotton Committee ia tIWi investigaiion ; to get the actual 
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costs of cane-growing, it',was necessary to find out the we. of croplgrown in 
rotation with cane and cotton. This was very' important from the bullor.k and 
labour points of view. It was therefore agreed that we ought to go on with ollr 
~nquiry and include crops in rotation provided, we have not to pay more than 
1\-hat' has, been previously proposed in this connection. The control of the joint 
enquiry should'rest with'the Vice-Chairman to whom should be left the actual 
details, regarding, the shares of the cost to be borne by the Imperial Counuil pf 
Agricultural Research and the Indian Central Cotton Committee respectivIlly • 

• • • • • • 

ENCLOSURE VI . 

.NOTE BY, 'l'HE AGRICULTUR.AL ExPERT;' blPERIAL CoUNCIL or AGRlCULTUUL RE­
BEAlWH, CIBCULATED AT mB 24TH MEETING or THill INDIAN CENTRAL Corroll 
COM~ HELD IN BoMBAY ON THE 14TH AND 15m DBCEMBE.R 1931. 

The, following suggestion!! a,re put forward as a basis of discussion :-
, ' , 

The Sugar, COmmittee of the;ImperialCouncil pf Agricultural Research ha'! 
proposed a,n investigation ip.to thl,l cost of sugarcane production and this rllCOIO­
inendation"has been supported by the Advisory Board of the Council after n tur­
ther ,~ference 'to it by the Governing Body. The investigation will theret"I'r.~ be 
llDdert8ken if sanctioned by the Governing Body Qf the Council. The Sugar COUl­

¥iittee:atits last meeting 'agreed with the proposal that instead of trying tf) dllter­
ullnli ihe cost' of 'produlltioll of sugarcane alone, it would be better to investigate 
the 'cost 'of production of sugarcane and rotation crops in order that more eJ:act 
allowances may be, made ,for the cost of bullocks and labour which would otherwidC 
present great difficulty. 

'2.Th~ 'Sugar Committee 'further recommended that thelmperial Council of 
AgrlcultUraIResearch should co-operate with the Indian Central Cotton Committee 
ilt an' enquiry into the cost ot' production of cotton, sugarcane and rotation crops 
and it left detailS to be settled, with the CottOn Committee by theVice-Chamnan 
of the Research Council' ' , 

,'. f ,'.' 

" 3. The prin~iple now adopted will be that the holding will be treated as a 
unit 'and costings obtained for all the crops of the holding but with apec.i.£l re­
ference to cotton and sugarcane. In other words, the main feature of the investi­
gations will be the determinatio~ of the costs of production of sugareane, and 

,4lottou. In selecting both villages and holdings these limitations of the scheme will 
'teed to be borne in mind, otherwise the scheme would become unwieldy. 

4. The agency to be employed in each province naturally will vary but the 
Rrsearch Council',,! original general scheme was as follows :-

(a) One Economist on Rs. 1,500 per mensem (to plan ancl guide the en-
, quiry and to work out the results). , 

(b) One Assistant Economist at Rs. 350 per mensem in each province 
(to control the work, within the province and to see that it keep .. t" 
the scheme laid down). The Assistant Economists would Df)t be 
under the administrative control of the Chief Economist' Lut the 
Principal Economist would tour freely and give the Assistant Econo­
mist all, necessary assistance and technical instruction. 

(c) For each Assistant Economist in the original sugar enquiry, four Hp.:ld 
Investigators on Rs. 200, per mensem ,were proposed ~ these, ahould 
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be experienced Agricultural Assistants with a knowledge of th~ tract 
under investigation. 

(d) Provision was also made in the original scheme for travelling allow­
ance and contingencies, printing, ete., the travelling allowance of the 0 

Principal Economist being estimated at Rs. 2,500 for .B plll'iod of 
fifteen months; Assistant Economists at Rs. 1,000 each and Head 
Investigators at Rs. 0 500 each. 

The salaries stated above were maxima. 

5. The Imperial Council of Agricultural Research has welcomed the ofIeJ' of 
eo-operation from the Indian Central Cotton Committee in this important invctlti­
gation into the cost of production of certain important Indian crops. Probably 
th" best method of working would be to appoint a small joint Sub-Committee of 
the two bodies which would work out details of the joint scheme and which would 
remain in existence to assist the Economist during the course of the enquiry. 

6. In order to show more clearly the scope for co-operation between tr.c two 
branches of the enquiry, the ~ollowing facts may be found helpful :-

(a) In the United Provinces, it is proposed to determine the cost of IIngar­
cane production in two tracts. One of these can quite well be a cotton 
tract, viz., Meerut or --Aligarh district. In the Punjab similarly two 
investigations into the cost of sugarcane production are intend",l IIIIC 

of which will be in the Canal Colonies (Lyallpur) and one prohably 
in the South-East or Central Punjab. The first tract at nny ]Ollte 
would also be an important cotton tract. In the case, thcrefortl, of 
these two provinces, it will be quite simple to· share the cost of tim 
scheme. 

(b) 

(e) 

In Bombay, the cost of sugarcane production is to be determined ill 
the Bombay-Deccan Canal area which is of minor importance froID 
a cotton standpoint. On the other hand, there ·are at least fllD!" 
important cotton tracts where cotton production should be invcsti­
gated. In Madras, the sugarcane invcstigation is most likely 1.) tnke 
place in the Vizagapatam district which is not a typical cottou (lis­
trict ; there would be only one investigation in that province into 
the cost of sugarcane production. An alternative district in Madras 
will probably be ChittoOl: which is moderately important both from 
the sugarcane and cotton standpoint. As in the case of Bomhay, 
there are important cotton tracts in Madras where costs of colton pro­
duction should be ascertained. 

In the Central Provinces and Berar, there is no sugarcane wortob men­
tioning and the investigation will deal only with cotton and rotation 
crops. In Bihar and Orissa, on the other hand, there is no cotton 
and we should have simply B sugarcane enquiry. 

7. These details are to be taken as illustrative rather than final but they SI1J­
g,;st that the following general lines of co-operation between the Research COUJlI!il 
IJlld the Cotton Committee are practicable :- . 

(1) The Economist to direct the investigation and to ensure that it is carried 
out on a uniform plan, should be shared equally by the two bodies. 0 

(2) In those Provinces where both sugarcane and cotton are under investi­
gation, the cost of the Assistant Economist should be shared between 
the Cotton COmmittee and the Research Council, In those Provincea 

. . 
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where sugarcane is the only consideration, the Research CI)III/~il 
should· provide the Economist: in those Provinces where cottOIl ill 
the sole consideration, the Assistant Economist should be provided 
bf the Cotton' Committee. 

Where it is possible for the same investigators to carry out both BIII~ar-
cane and the cotton enquiry as is the case in certain distl'ir.ts of tho 
United Provinces and the Punjab, the cost of investigation will he 
equally shared between the two. hodies :. otherwise they . would be 
paid 'lntirely by the Research Council or Cotton Committee accor(ling 
to 'the nature of the investigatioll. . 

A reference has been made to the fact that the provincial· agency to carry out 
y.'ork will differ somewhat. In the United Provinces, for example, it haa bt!cn (lro· 
I'llsed fecently that the investigation should be carried out by the Board 0: Econo~ 
mio Enquiry. These details could best be settled by. the . joint Sub-Committee prl)­
posed. In addition to appointing a joint. committee, it Beems desirable that the 
Economist should be engaged' as soon as possible' os muoh of the 8UCcess of the 
enquiry will depend on a unified scheme of investigation. 

8. It is proposed, therefore,' that the Indian Central Cotton Committee should 
now-

(1) agree to pay half of the cost of the Economist to be appoint.!d by 
the Imperial Council of Agricultural Research at a salary not exceed­
ing Rs. 1,500 per month, 

(2) authorise the. Standing Finance Sub-Committee to sanction further 
grants to' the Imperial Coulicil of Agriculturlll Research for the 
carryhig out of the scheme on receipt of details, and 

(3) nominate representatives of the Inclian Central Cotton Committee to • 
joint Sub-Committee of the Imperial C01Jncil of Agticultural Re­
search and the Indian Central Cotton Committee which will wrok out 
details and guide. the investigation. 

B. C. BUn·r. 

ENCLOSURE :VII. 

ABSTRACT OF THE DISCUSSION AT THE' 24TH MEETING 01' 'l'HB INDIAN (;IIlIU'IIAL 

. COTTON COMM:rrrEIiI. 

Investigation into the cost of growing. cotton in India--Rep'ly from 'h. Imperial 
Oouncil of .Agricultural Research. . 

Mr; Burt said that the Imperial Council of Agricultural Research had deciited 
to undertake an investigation into the cost of growing sugarcane in the main sugar­
cane-growing parts of India. The note which he had submitted gave in rough his 
ideas how this Committee and the Agricultural Rescarch Council could eo-operste 
and if the scheme was approved, it would be found that both the Comuiiitce and 
the Research Council would economise considerably. The scheme which tlv> Sugar 
Committee had worked out was not dissimilar from the method which the Central 
Cotton Committee had adopted for investigating the marketing of eotton. TIe 
considered that an experienced Chief Economist should be obtained for IaYUJg do)\"!) 
the lines of the investigations, for guiding -the enquiry and for :wortriJJg 1Ip tbe re­
wIts. Where a joint enquiry was J)OSI!ible, •. g., in the-Punjab ud the Uni~ 
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PlOviDces, the eost of the investigating stall eould ·be shared. In the CentrHI Pro­
villre8 and in Bombay the Committee would have to find its own Assistant Eeono­
mist because the Central Provinces were not a~ important sugarcane-growiu~ pro­
vince, while in Bombay the sugarcane IL-eas were not the same as the eolton 
!,'Towing areas. Similarly the Imperial Council of Agricultural Researoh wOhld 
have to provide for Bihar and Orissa which was a sugar but not a cotton prlwinc.'e. 
I'ut brieBy, the scheme was that the two bodies should share the cost of the Chief 
}o~conomist. In those provinces where a joint enquiry into sugarcane IUIlI ootton 
lind its rotation crops was possible the Assistant Economist should be shared. while 
each body ,,",ould bear the whole cost of the Assistant Economist in those Pro­
vinces where only the one crop was being investigated. The method of working 
must be thoroughly discussed and standard methods decided on; he thcrefore 
suggested that a small Sub-Committee should be appointed by the Committee to 
settle details and to co-operete with the Sugar Committee. The essent:al point 
"'as that funds should be provided now to enable the preliminary work to be uuder­
taken. 

Mr. Jmkin' asked whether the sites mentioned in Mr. Burt's note were final 
hccause he wished to urge an investigation into the cost of growing cotton in . !:lind. 

Mr. Burl said they were not final, and they had only been mentionc(l as 
lllustrations. 

Rao Bahadur Bhimbhai Ranchodji Naik said he whole-heartedly supported 
tho scheme which he thought should have becn done years ago. When the question 
of low prices of cotton came before the Committee no one was in a position to sa1 
what it cost to grow. The most authoritative information should be obtained and 
he hoped the investigation would be thorough so that the figures could 110t be 
ehallenged. He considered it was necessary for the workers to take tho people 
into their confidence ; otherwise false information would be supplied. 

Major Vanrenen said he thought it would be difficult to determine tile 00!'t 
of growing 8ugarcane and cotton and he thought the Committee should make a 
representation to the Imperial Council of Agricultural Research that a much more 

. t'omprehensive investigation should be made as Cotton was not usually grown in 
rotation with sugarcane. He had tried to work out the cost of growipg cotton on 
his own farm but had been unable to do so. 

Mr. Burt explained that the scheme was that the cost of growing sugarcane 
CJhould be investigated and also the cost of growing cotton with its rotation corps. 
The only reason for combining the two was to economise in some of the stair. 

Mr. Chunilal B. Mehta said he was very pleased that this work hall been 
taken up though he did not think it was wise to combine sugarcane with cotton. 

The Vice-President said he was glad to see that this matter had bee" esrried 
. a step further at this meeting. When the Committee carried out its investigations 
into the finance ud marketing of the cultivator's crop it found itself Ca'lCd with 
the whole question of rural economics. They had certainly brought to ligbt eerWn 
defects in marketing which it was boped would be put right. There was ollly one 
thing he did not like about Mr. Burt'a note, viz., paragraph 8 (2) which said "that 
this Committee should authorise the Standing Finanee Sub-Committee to sanction 
further grants to the Imperial Council of Agricultural Research for the carrying 
uut of the scheme on receipt of details". Though he was the Chairman of the 
Standing Finance Sub-Committee he did not think it was wise to give tlte Sub­
Committee too much power. He would like details of the scheme to come before 



the Central.Cotton Committee. He agreed to the- tentative proposals but he cl~ 
not think it was necessary to give the Standing Finance Bub-Committce thi. ~ 
amount of power. It would take some time to get the Chief Economi~ and he 
therefore suggested that the detRils should be discussed at the next meeting of the 
Committee in July. 

Mr. Burt proposed :-

BesoZu'io" No • . 16.-" That a sum amounting to Rs. 10,000 be provided in 
this year's budget for the initial expenses." 

. This was seconded by Rao Bahadur Bhimbhai Ranchodji Nalk anJ carried 
uniWimously. . 

It,:was fllrlher decided that the question of appointing a small C"OlJllittt'8 
Ilhould be left to the St~nding Finance Sub-Committee. 
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·APPENDIX xxx. 
SUD.J1Wl' No. 30. 

To 
Tho \Tiee-Chalrman, 

Imperial Co1lncil of .Agricultural Research. 

1 have the hOllour to give notiN! that I intend to move the appended Resolu­
liou in the Advisory Board meeting on 27th or 28th instant under item 28. 

Z'tA J.1If.ljlry 1933. 

BfSolutimt. 

I have the honour to be, 

Sm, 
Your most obedient servant, 

K. HEWLETT, 

Priftcipal, 

Bombay VeteriNary CoUeg,. 

(C) That this Board l'!Onsidel'll the retention of the Animal Husbandry Expert 
& matter of vital importance for tbe co-ordwation and direction of research. in 
8llimal husbandry and veterinary science.. 

(ii) It rel'!Ommends that the matter of the retention of the Animal Hasbandry 
Expert should bfl teconsidered by the Government of India. 

(iii) If his retention is considered impo~sible in the present financial cir­
~umstanees then this Board recommends that the cost of his appointment be debiLcd 
~ the Uesea.rch grant of this COUDciL 

L.llCU 
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APP;&NDIXXXXL 

SUBJECT No. 25. 

BErORT OF THE, ·FmB·:COMMI1'TEF. ON 'l'HE SCHEME FOR THE 
ESTABLISHMENT OF AN AGRICULTURAL RESEARCH STATION 
AT RISALEWALA (NEAR LY.ALLPL'R) J!'Olt l'llE WATER REQUIRE­
MENTS OF CROPS. 
At its meeting 'held in January 1931 'the Ad\'isnry Bollrd dl'eided to refer 

the scheme (not printed) for the establishment of an agricultural researca 
.tation at Risalewala (near LYlIlIpur). for work on the water rrquirl'mrnta of 
crops to the <committee whieh was to b'e appointed to 'eonsider tbe nOlllbny dry­
farming scheme. The scheme (not printed) 1Vas accor(lingly ~()nllidered by the 
'Committee in question in Junc'193L lind afler considerahle discllssion it was 
decided that the committee should adjourn till the next meeting of the Advisory 
Board in order to give the Punjah Department of Agriculture an opportunity to 
.re-examine the scheme in Lbe light of the points raised. 

2. The Director of Agnculture, Punjab, has sinee ftUbmitted a revised schema 
'(Enclosure I) which involves a total expenditure of Rs. 5,50,000 sprpad over a 
period of five years as against Rs. 7,67,000 iJrovided in the original 8cbl'me (not 
pnnted). 'This was considered by the sub-committee on the afternoon of the 
25th January 1932 and a copy of its report is enclosed (Enclosure II). 

'rhe scheme is now for the consideration of the Advisory Board. , 

Tbe 27tb J'MI'IM1ir!J 1932. 

ENCLOSURE L 

M. S. A. HYDARI, 
Secretary. 

COPY OF LE'l"l'ER FROM THE DIRECTOR 011' AGRICULTURll:, PuliJAB, TO !'tIll: SECRETARY, 

IMPERIAL COUNCIL OF AGRICULTURAL REI!I!:ARCH, No. 22772, DATED THE 19TH 
DECEMBER :).931. 

Scheme for the e,~tabli8hJ1ull' of all A,qricultural RC8,"",h. Station .ae Rillalewalrt 
(nea,. LlIullpu,') fo,. worT; oll·the lYater Rcquinments 0/ Orops. 

With, reference to Sir Vijayaraghavacharya's D.-O. letter No. 2098-Agri., 
dated 31st August 1931, I have the honour to forward herewith the revised 
scheme (Annexure) for investigations into the Water Uequirements of CropA, 
after duly cons:dering the 8uggpstions made hy the Sub-Committee of the 
Imperial Council of Agricultural Rcst'arch, whieh examined this scheme in Simla 
in June last, and the subsequent suggestions embodied in Dr. Keen'. letter 

. received with the D. O. letter l'p.ferrc.d to ah('lve. 
2. The Suh-Committee thought that some more detailed infonnation, as to 

the nature of the experiments, should be embodied in the scheme and thf!Y recom­
mended the inclusion of a post of Soil Physicist in the scheme. This post, 
together with the necessary staff and facilities for such an officer, haa now been 
provided in the revised scheme, whirh also shows broadly the lines of work which 
would form the basis of the scheme tl1' start with. These lines of work cannot 
be considered exhaustive and, d'oubtless, other important problems will present 
themselves for solution when the work is under way. . 

3. The Sub-Committee appeared to hav(' got a wrong impression 1't'gIU'ding 
the limitations that ,vould be placed on the expl'rimental plots by the provision 
'of puclla khals (water courses). Possibly this arose from the somewhat detailed 
nature' of the divisions shown on the proposed layout plan which acCompanied 
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1M ..elieme. The Sub-Commitfee' agreed that for' 8' scientifie investigation of thia­
.ature the main- water ('ourses must be puecs in order to make possible an 
a<'Curate- measluement of' the water applied, and to prevent sources of loss of 
",'ater, or its addition, through seepoge from neighbouring areas. 'rhe puces 
water COUlSes provided in the seht'me consist of only oue main water channel which 
""ill supply water to two adjoining squares, and be water ehannels dividing up 
. the' area of each square into blocks. of approximately 5 acres each. These areas 
Ilf 5 acres can be lub-divided and utilized as desired. Therefore, it will be seen 
that these pllcca channels do not place undue limitations on the size and shape- of the 
experimental plota.. i'rom these channels. water will be applied to the experi­
mpntal plots directly and in cases "here very low deltas of water' are to. be 
applied, it will be conveyed to' ditierent parl.i of the plots in moveable and 
adjustablfo metal flumes in unler to minimise Joss by seepage during application. 

4. The investigatiens will include pot culture experimml2 in the laboratory4 
as well as ulYest;gations in the field,. on problems of plnnt physiology and soil 
physies. and these' two. lines of investigations will proceed simultaneously. 

5. Iu revising tbe Belleme the cost has been reduced substantially in· certain 
4irectiQIm·in. the- illtel·e;;tlS of economy. The reductions' in cost are as follows :-

(a) The originaI scheme provided a sum of Rs. 1,45,020 for 1)uildings. Tn 
the revised sclieme provision is made only for the repair and alteration of such 
l;atcha buildings as already exi~t on the farm, and the erection of ,a small field 
laboratory- and omee, the provision of which is unavoidable in view of the nature 
flC the work. All establisbment which' cannot be accommodated in the btehs 
bouses to be taken OWl' from the tenants, will find their own accommodation in 
the city of LyaIlpur which ill only three miles frolll' the farm steading. 

(b) In the original IICheme if '\\'&5 proposed to provide pucca water eourselJ 
in the whele 11 squares (300 acres) of land earmarked for this scheme. In, the 
revised scheme tlie~e puc.ca channels. ha"c Leen provided only in 8 squares 
(approximately 222 acres) ; the land. in tlie remaining 3' squares will be utilized 
in applying the results of the scientific experiments carried out on the main area. 
to conditions in wIllcn tbe culfivatoJl lias to work 

(c) Since the original sclleme was drafted, the COb1 of labour, prices of 
materials, etc., have fallen. These various factors liave 'enabled the cost of' 
laying out tne land to be reduced from Rs. 2,73,185 to Rs. 1,62,416. 

(d) In conformity witli tile 15 per cent. reduction in pay made by the Punjab­
GtlVl'rnment, in cases of new appointments to the various grades, the pay of the' 
establishment which will lie recruited directly for tlie purpose of this scheme has 
been reduced, but the pro"ision of the Soil Ph~icist and his std, the inclusion 
of whicb was considered esS('ntial by the Sub,Committee of'tbe Imperial Council 
of Agricultural Researcli, has resulted in a small increase in tbe total cost of 
establisliment, aecflramg· to the revised scheme. 

ANNEXURE. 

Establishmem 9! _ .AgricultMral Research StatiOft /II Risal6wala (116M Lyallp"r) 
lor work Oft 'he water rtquiremen's 01 crops. 

The establishment of an Irrigation Resean'h Station was nnder consideration 
as far baek as 1917, "'hen the All-India Board of Agriculture recommended that 
the Government of India shonld set up a Hydrological Station on a large seale. 
In 1919, at a meeting of certain Irriga.tion and Agricultural Officers of the 
P1Injab, it was decided to frame a Provincial Scheme with a view to its possible 
future expansion into an. Imperial Scheme but BO progress has· been made. . 

LIIC.\'B 2sa 
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8. The subjeet of Irrigation researek is a matte, ot immeDse importan.ee 
to several of th~ Provinces in India, anc:\ whilst the results whieh would be ob­
lained at any ODe J"!Seareh enaQoa in India might, owing to elimatie and other 
conditions, no' be applicable in their entirety to the whole of India, they would 
doubtless throw light of the greatest value, to all-India, on many problema 
connected with irrigation farming. 

3. The present position in the Punjab is that fop the past five yean or 10 
8JIl area of 300 acres of land has been set aside on the Risalewala Seed rana 
as the nucleus of such. a Research Station. The farm ia mtuated at • distance of 
three miles from Lyallp1ll' City and five milea from the Agricaltural College and 
Research Institute. 

4, The investigations which would be carried out on thls etation during the 
five years for which a grant is now sought require the collaboration ot &II 

Agriculturist, a Soil Physicist, • Plant Physiologist and &II Engineer. 1& ia pro­
posed that under the Director of Agrioolture, Punjab, the Professor of Agri­
culture should be the Agriculturist in charge and that the Agricultural Enginee1' 
ehould carry out th,e engineering 'work in oonjunetion with the Irrigatioa Depart­
ment. The migation Expert. would bve full tOntrol ove!' the hydraulio .ide of 
the experiment. 

Investigation. '0 be ca,.ried out. 

i. In most areas where the success of' agricultural operationa dependa Oil 

,the supply of water through canals, there is apt to be a conftict betweeB th. 
brigation authorities wllo charge a rate per acre irrigated aud wisk to spread 
the water over the maximum area, and the cultivator who ma,., for his OWIl 

J,'easons, prefer to concentrat~ his supply 011. a smaller area. 

6. In, irrigation farming important problems before the cultivatol' are :-

(a) the optimum amount of water to 1lse on each crop anel on each field 
from the point of view both of outturn and of profit He requires 
this information so that he may adjust his croppinJ ~ the most 
economical way consistent with his water supply, 

(b) the best way to distribute the water available over biB crops at each. 
canal ,rotation throughout the growing period of tbe et'Ops, and, 

(c) the extent of the !oss entailed b1 different degrees of deviatipn from 
these ideals. 

7. Inter-related. with these pl'Oblems of the cultivator is ao import~ 
problem of the Canal Department, namely. the optimum quantity of water til 
allow per acre. This depends not only on the amount needed per acre of elk'h 
Clr~p, but also upon the relative profitableness of ditIen>nt degr:ees of intensity 
of cultivation. Obviously, it must always be a loss to the State, and generally 
also to the cultivator, if exeess of water is applied per acre, or if the optimum 
intensity of cropping is not practised, or if crops are grown which will not give 
the most profitable return. 

8. The, amount of water which it is best to use and 'the return for the wate1' 
used. depend to ~ great extent on the physical structure ot the, BOil, as well as 
on the condition of the soil at the time of sowing and during the growth 01 the 
crop. This condition, in its turn, is closely connected with the rotation of crop~ 
grown. The object of these experiments~ then, is to determine tJle relationship 
be'tween the amount of water applied Per l16l'e to each' of the impol'tallt cual 
eolony crops, and the yields of these crops, together witk. the iIlvest.i~~ oJ: 
other elosely allied pr,oblclW! bearing o~ i!rig$2!!: fa.rmin~ _ 
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9. Amongst others the following line. of investigation will be undertaken :­

(a) the water reqllirementll of crop. under various condition. of 1Oil, eulti­
vation, rotation, ete.; 

.(b) the eoonomica of different aystt'IIIB of irrigation and the eost of water 
in these various IIYstems ; 

(e) the methods and times of applieatioD of irrigation water: 

(d) the effect of physical and cultural factors on the loss of water from the 
Boil, and 

(e) the effect of diJI'erent meteorological eonditions on water requirements 
of erops. 

,AgricuUural Seefioft. 

10. The el[periJnt~ts whicA will be. laid Old will be devised to provide iafOl'lll&-' 

. tion on the following points :-

(i) the. effect of varying numbers of irrigations at the same depth (3 
inebes) on the yields of each of the priDeipal orops and on the 
quality of the produce j 

,(ii) the effect of frequent light irrigations, compared with that of heavy 
irrigations at 10llger intervals (the total quantity of water applied 
in both. f.ft8e11 heinli" the same} on the yields of the principal crops 
and the quality of the produce; 

(iii). the effect on the yield. of the crop and the quality of the pr0duce of 
. applying equal quantities of water but varying th" time. of applying 

the water; 

(i,,). the effect of deep and shallow preparatory tillage on the eonservatioa. 
of soil moisture j 

( ,,) the effect of inter-culture on the coriservation of soil moisture;. 

("i) (a) the degrees of unevenness of distribution of watcr which take:. 
place when farmcrs irrigate plots cultivated by different methods ; 

(b) the best. way to prepare irrigated land in. order to enable the culti­
vator to spread the water supply over the largest area; 

(vii) the best sbape and size of .. kiari" for dlfferent discharges of water 
common on farmers' lands ; 

(tl"'1 the optimum. depth of single irrigatioa: for- puticnlaJ: purposes j' 

(i3;) (a) the relative quantities of water required to irriga~ land when- . 
(1) flati, 

(2) rld~d. 

1 b > the- comparative- yields of the- main erops under these two. conditions 
of cultivation when equal quantities or waller are applied to both.; 

.{zl '€be water requirements of mannred CropBas. opposedl to. cmPB.1IJl" 
manured; . . ' . 

(~) the applieation of the acientiWl. ~. obtained: fAIl nil::: rAmiliiari 
conditions and praetice. 
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,Plant' Physiology Sectio,,~ 

.' ''Ii. In this section the investigations wquld include II stnd'y or-

(a) the waLer requirements of Lhe vari,jutl crop plauts' grown with Bpeciar 
reference to transpira.tion, an<f the 'quantity of water' required to' 
produce a unit of dry matter ; 

(b) the root 'range of crops. under vanoa field condition8-, 

ec), the,reaction of plants of the principal crops to meteorological.eooditiona 
of wind, temperature, humidity and Bun-shine. 

The work done in this section includes experiments in both the laboratory and: 
the field. 

Soil Physics Section. 

The experiments will include-

(a) a study of the. movements ot moistuJre iiI the soil j " 

(b) a study of tIle ultimate disposal of irrigation: water on fallow And' 
cropped ,land; including losses tIrrough evaporntion, percolation, etc.~ 
under variollS conditions ;' 

(c) a determination of the optimum percentage of free. moisture ~ the BOit 
for pl~t growth; , , , 

(a) a study of the minimum amount of moisture required in the BOil for 
plant growth; 

(e) the correlation of the resuItsof field exp(!l'iments witll the physieal and 
chemical properties of the soil. 

The work in this section involves investigations both in the laberatory and: 
in the 'field. 

Lay ouf' of ~and. 

In the Canal Colonies a square consists of 25 killas (21.8 acrt's} and is.. 
divided by five water courses as shown in thc sketcli attached. For the purpose 
of the present scheme these five water channels must be made pucca in order' 
that. the irrigation water supplied to the crops may be accuratcly measJred and 
that additional sources of supply, sue}l as seepage, as well as loss by absorptioa 
from katcha channels may be eliminated. The main water eoune will also be 
pilcca 'and will serve the two squares on either sides of it. No other pucea , 
channels are required, the blocks of five killas between channels being sub-divided. 
ip.to s!IlaIlerplots by making bunds of' earth as required' according to fanning' 
practice. 

'It is considered that pucea channels will have to be' prayjded in an area 
of eight squares to carry out the scientific experiments in view. In the remaining­
three squares of land provided for the scheme, no pucca channels will be made, 
and this area will be used to adjust the scienti1ic results obtained. in' tile main. 
area, to ordinary' farming •. practice. . 

'The installation of m~asuring weirs within each square, and of iron outlets; 
8JIdwatel' level reeorders;i.s necessary for the proper measuring of the water 
used. 

; I The 4!Ost, of layilig out'- the land' and cohstrucring ~~ pucea water C011l'Sel ia-
~tima1!ld 1;0 !>e Rs. 1,62,416. ( . , , .-" 
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puiltli1lpl. 

In 'Ilrder 'to rrilucl' the r~ost of the scheme to the minimum, it is prop"O\led to 
~li1ize, wherever po;:sible, 8uch kalrha buildings as already exist on the fann. 
'These buildings tccjilirea ~rnan expenditurll to eoJivel't taelll 'to .the purpose for 
''I'hich they are requirl'd, lind to make them habitable for such of the staff as will 
be housed within them. The Extrll.Assistant Director of Agriculture, in charge 
-of the experiment, will be hOllsed in the ·re~t-house Which exi~ts on the farm, and 
such of the r!?mainiug staff liS are required .by the nature of their duties to be 
resident on the spot, will be accommoollted in other buil!liugs already at the Tlirm. 
Much of tllelaboratory work will be done in the hl.boratories of the 'Agricultural 
College and Researcih Institute situated Ilt a distance of 5 miles from the fann ; 
'but the proHslon of a smalI field laboratory, with -office accommodation, is indis­
'pensable, so that such laboratory work as is necessary may be carried out on the 
farm itself. It 'is estimatetl that the total cost of putting the existing buildings 
in order an! constructing tbe field laboratory, office and store 'Will not. eXCl'ed 
Rs. 11.675. 'There ivill IJll! i. small recurring expenditure for the UlJkeep of these 
lluildings. . 

SMf!. 

The prd'vision 'ander this head includes the appointment of the following 
'Superior. ,staff :--. 

An Extra Assistant »irec!br of Agricuiture, 

A Soil Physicist, 

A Platlt Phy~ologist" and : 

An ASsistant iEngiM!er. 

'the Extra Assistant Director of .A:gnculWre will be in -charge bf the experi­
mental work under the' orders -of, the ProfeSlior 'of Agriculture. The' Assistant 
Engilleel' will carry out the engineering side ~ the investigation under the Agri­
'Cultural Enginoer to Governlnent: and in conjt1ncti04 with the Irriltation I)epart­
ment. He ",J,l\ ·also be responsiblt for the exact measUremltlt and l!.pplication of 
'the water. 

The staff aho iqcludllS • Statistical Assistant and the ,ecessary Agric~ltural 
Assistants, ~!ukaddams, etc., for ~eld anI! laboratory\tork. Details are given ,in 
~tatelbent .No. 2... '.. ..' . 

In addition to the foregoing; provision has to be made for. the purchase 
:and upkeep ~f catttel, the payn1eht of water )'·ates,· Sl!ed, ete., and the p~rehase 
.and maintenand of !mplelXll'nts. : . ., 

The land on which the expenments will be earried out is GO.,emment land 
'Valued at Rs., 2;10,000. No charge will be made by Govel'itment for the Use of 
this land for the purpose ot the i.nve~tigltion.' . 

The 'f()tal cost· of the scheme, according to the' estill1ates, amount. to :~ 
t. I' . . .. Rs. l 

I 

N 
,I 

, on-recurrmg I ~. . •• ',.. 2,05,000 I 

Recurring (spread over a period of five years). ..., 3,45,0001 

Total 
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1100' _. --------~) I 
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STATEMENT NO. L 

Showing estimated cost 01 layoul 01 one square 01 land for 1M AgricultUral 
Be8earcn Station al Bisalewala. 

I. Layout 01 land per sqlUJ"B.--(a) Lellelling 'h8. 014 wafer 
cou"scs at Rs. 7 per acre •• 

(b) Excavation of new water-courses--

Main Khal-I,IOO'x41'x2!'x! 

5 Khal&--I,IOO'x31'xll'Xb 

or 35,000 c. ft. at Rs. 7 per 1,000 c. ft. 

II. Construction of pucca wate"-co",,ses.-

(a) Main Khal 1,10;' 1 
5 Khals 5,500' 5 

(b) Iron outlets, 400 at Rs. 12-8-0 each 

(c) Measuring weirs, 5 at Rs. 80 each 

6,050' 

C. feet. 

6,188 

28,875 

35,063 

at Rs. 2-4-0 per 
foot. 

(d) Level recorders, one for two squares at Rs. 1,000 each 

t 
Total cost for 8 squares--Rs. 19,952XB= •• 

Add (1) . Cost of branch main channel from the distributary 
to the farm (about 400 yards) 

(2) Culverts 

Total cost 

L~CAR . 

195 

245 

13,612 

5,00G 

400 

500 

19,952 

1,59,615 

1,000 

1,800 

1,62,416 

2'1 



STATEMENT NO.2. 

Showing aetai! of staff required for th, Agricultura! Restare;' Statio,. at ilisaletca14. 

o JJicer and 0 JJicials. 
(a) Agricultural Section-

1 Extra Assistant Director of Agriculture on Rs. 
200-25012~750 at Rs. 250 per DlenEem •• 

4 Agricultural Assistants of at least 3 years' standing 
on Rs. 100-10-200110-300 at RI. 150 per 
mensem 

1 Statistical Assistant at Rs. 170-20-250 per mensem 
8 :rvlukaddams ott Rs. 17-1-21 PPl' menscm 
1 Storekeeper on Rs. 34--2-42 per menRcm 
1 Clerk on Rs. 3~2-42 per mensem 
1 Mistri 011 Rs. 34-1~38 per mcnsem .. 
1 Peon Oll Rs. 14 per mensem 
36 Beldus at Rs. 17 per mensem each •. 
2 Chl!-ukidai'il at Us. 14 per menseIA each 
2 Sweepers at Us. 13 per mensem each 
Variable labour 

(b) Engineerin.g Selitt'!n-

., 

1 Assistant Engineer on Rs. 450-50-650 per flk'nsem 
1 Overseer on Rs. 6~r--96 per mensem 
2 Sub-Overseers on Rs. 51"'-5-71 per mensem eaeb •• 
4 Khalasis on Rs. 14 per mensem cacb 
1 Peon on Rs. 14 per metlseiJ1 .• 

(e) Soil Physics Seetion-o 

1 Soil Physicist on Rs. 306-40-466 pei' mcnselli 
2 Agricultural Assistants on Rs. 85-10-125 per 

mensem each 
1 Laboratory Attendant on Its. 17-1-21 pel' blensettl 
1 Peon on Rs. 14 per mensem •• 

(d) Physiological Seetiol't-

1 Piant Physiologist on Rs. 306-40--466 per mensem 
2 AgriculturnI Aflsistants on Rs. 65-10-125 per 

mensem each 
i LaboratorY Attendant on Rs. 17-1-21 per mensem 
1 Peon on Rs. 14 per mensem •• 

.< e) Travelling Allowance " .. -. 
.1' otal recurring 

Rs. Ra. 

3,000 

7,200 
2.520 
1,824 

456 
456 
432 
168 

7,344 
336 
312 

1,700 
25,743 

6,600 
984 

1,464 
6i2 
163 

lJ,Bgg 

4p32 

2,520 
228 
16S 

1,548 

4,632 

2,520 
228 
168 

7,548 
3,750 

54,482 -
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STATEMENT NO, 3. 

Showing detai18 0/ buildillg; required for the Agricultural Research Station at 
Risalewala. 

Buildings.-The katcha mud huts at present occupied by tenants will be utilised 
to accommodate mukaddams, beldars, implements and cattle. They will require 
repairs and alterations before they can be· uscd for the purposes of the scheme. 

Some membcrs of the Ilubordinate Agricultural and Engineering staffs, who 
will be required to live on the site, will be accommodated in buildings already 
existing on the farm. . 

. , 
The Extra Assistant Director of Agriculture will live in the Farm Rest House. 

All other staff will tind their own accommodation in the town of Lyallpur. 

The following expenditure on buildings is unavoidable:-

Rs. 

Repairs to existing katcha huts 4,0'0'0 

Erection of one store, 30' X 20", with pucca platform outside 1,675 

Erection of office room .• 2,0'0'0' 

Erection of field laboratory .4,0'0'0 

Total non-recurring 11,675 

STATEMENT NO. 4. 

ShowiNg tTie implemmts required for the Agricultural !leaeare11 Station at 
Risalewala. 

(0) Provision of ploughs, harrows, reaper~ winnower, cane 
crushers, ·hand tools, etc., for cultivation, guages for the 

Ra. 

Engineel'ing Section, and meteorological equipment 9,880 

(b) Office furniture, stationery, etc. •• 2,600' 

Total non-recurring 11,880 
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STATEMENT 1m. I; 

SummMY ,howing jillQ7Icicd aspect, 01 the .AgriCllltural Re"aru. ,statio" til 
R~alewula. 

1. 

2. 

3. 

4. 

'li. 
6. 

7. 

8. 

9. 

10. 

11. 

Becurring. 

Land 

Layout of land and construction of khal$ 

Establishlfient 

Travelling allowance of ·establishment 

Buildings 

Implements 

Furniture, stationery, etc. 

Other charges and contingencies 

Water rate, seed and manure 

Laboratory equipment 

Purchase and upkeep of cattle 

or say 

Total non-recurring as above 

Total reeUlTing Rs. 69,000 X 5 

'1'otal cost of scheme for 5 yeal'll 

ENCLOSURE II. 

.. 

Ra. Its. 

Government laud 

1,000 

60,732 

3,750 

2,000 

1,000 

200 

600 

3,000 

3,gOO 

3,700 

68,982 

69,000 

'0 • 

11,675 

9,880 

2,00IJ 

10,000 

9,000 

2,04,971 

2,05,000 

Rs. 2,05,000 

Rs. 3,45,000 

Rs. 5,50,000 

lleparl 01 the Committee to consider t1&e esfablishment 0/ lUI .Agricultural Statio" 
at BisaZewala (near LyaUpur) lor work on the water requirements 0/ crops. 

'The following Were present :-
1. ,lir. T. M. Bostoek, Chief Engineer, P. W. D. Irrigation Branch, Punjab, 

representing the Central Board of Irrigation. 

2. Professor N. N. Gangulee. 

3. RaQ Bahaclur D. Ananda R80, 

Dy. Director of AgricuIturl.', Madrl!S-

4. ,Mr. T. F. Main, , 
Director of Agriculture, Bombay. 

6. Mr. D. Milne, 

Director of Agriculture, Punjab. 

lI. M:t:. F. J. Plymen, 
Director of Agriculture, Central Provinces. 
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7. Mr. Nizamuddin Hyder, 

Director of Agriculture, Hyderabad. 

8. Mr. V. A. Tamhane, 

-Soil Physicist, Sakrand. 

9. Mr. Miller·Brownlie, 

-Agricultural Engineer to the Gcvernment of Punjab (Visitor). 

Mr. Plymen took the Chair. 

Mr. Milne explained the revised scheme (Enclosure I) pointing out;how it 
ditfered from the one submitted before (not printed). He proceeded to explain 
the proposed -layout of the area to be used for experiments. Dr. Gangulee en­
quired what would be the total number of plots under the scheme. Mr. Milne 
stated in reply that the exact number of plots would be determined at a later 
stage in consultation with the Irrigation Engineers but they would be several 
hundreds in each season. 

He explained the need of piIcca channels. -The wooden llumes as suggested 
by Dr. Keen would not work under the conditions obtaining in the Punjab. 
Mr. Main and Mr. Tamhane raised the question of minor distribution methods 
to be _adopted. For inte1l8ive work, he thought that the minor distribution 
channels should be pucca; Mr. Bostock suggested that careful levelling of the 
entire plot would be necessary. Mr. Milne proceeded to explain the outline of 
investigations to be u'ndertaken. 

Referring to Dr. Keen's note (not ,printed), Mr. Milne said that Widstoe of 
U. S. A. proceeded on the lines propoSed by the Punjab scheme.-

Dr. Gangulee asked Mr. Milne whether he would be prepared to reduce the 
experimental area which is 200 acres. At the initial stage, the work might be 
llroceeded on a modest basis. 

-Mr. Main and Mr. Tamhane thought that the area was too big for the std 
provided for in the scheme. -

After cliscussion it was proposed (1) to reduce the acreage to 4 squares 
(approximately 100 acres) for intensiv,e investigations as laid out in the scheme ; 
(2) that the Government of the Punjab should be asked to rese~e the .balance 
(i.e., 200 acres) of the whole area for the extension of the work as experience 
1\uggests and for demonstration as explained below; and (3) that the value of 
tbe Farm produce should be credited to the Imperial Council of Agricultural 
Research. The Punjab Government will also contribute tbe' part time services of 
the present staff and laboratory facilities at the Lyallpur Agricultural Research 
Institute. As regardS the builditlgs, the rest bouse at Risalewnla and -sucb 'katchll 
'bUIldings as are now standing on the site would be made available to the scheme. 

It is to be understood that the 'balance -of area of 200, or 150 acres as the 
ease may be, will be managed as a demonstration farm, under zemindari eondi­
tions, making use of the discoveries made on the intensive experimental area,' 
'adopting them to village conditions. 

In view of tbese modifications it has been found possible to dect a substan­
tial reduction in the net cost of the scheme to the Imperial Council af Agricul­
tural Researcb. The revised estimates are shown in the attacbed statement from 
which it will be seen that the Council is asked to provide a sum of B.s. 4 lakha 
(approzimately) spread over a period of five years. 



Statement of expenditure 08 now ret'ised by thll Committl!ll. '. 

Layout of land 
Building 
Implements 
Furniture 
Laboratory equipment 

. Cattle, etc. 

Non-recurring. 

.. 

Total 

Recurring. 

Layout " 
Establishment.. (Statistical Assistant. He is not to be 

appointed till the need for him is shown) 
Travelling 
Building· 
Implements 
Furniture 
Other charges, etc. 
Water rate 
Laboratory equipment 
Purchase 

Non-recurring 
Recurring 

'1'otal eost 01" scheme for 5 ycars 

Total 

Rel!eipts @ 9,000 per yeat ~-= 9,000 X 5 

Rs. 
Net ('Ost 4,51,215 

45,000 

4,06,215 

.,. 

Re. 

82,600 
11,675 

9,880 
2,000 

10,000 

9,000 

1,25,155 

1,oo() 

48,212 
2,500 
2,000 
1,000 

200 
600 

3,000 

3,000 
3,700 

65,212XS 
3,26,060 

1,25,155 
3,26,060 

.4,51,215 

45,000, 



ApP!:NDIX xxxIi:. 

SUBJECT No. 26. 

REPORT OF THE FRUITS SUB-COl\l~ITTEE. 

Attention is invited to the !lttaehed note (Enclosure), circulllted to the };ruits 
Hub-Committee, which iti lelf-explanatory. The proceeding!! of the Sub-Committee 
will bc fuund ip Annexure xv to Enclosure. 

The recomml'ndatiolls of Lhe Committee arc now for the consideration ot the 
Advisory Board. 

Tile 28tl. January 1932. 

ENCLOSUHE. 

M. S. A. UYDARI, 

Secretary •. 

PROVINCIAL SCHEMES 0].' PRUIT RESEARCII : 

(a) MADRAS.-(Annexures I & II). 

(b) BOMBAY.-(Annexures III & IV)~. 

(c) :aENG.j\4-,-,(A~nexurel;i V & VI). 

(d) UNITED PROVINCES.-(Annexure VII). 

(e) PUNJAB.-(Annexures VIII ~ IX). 

(f) ASSAM . ..,....(Annexure X). 

At its meeting held in January 1931 the Advisory Board decided tha~ /I 

. fruit committee should be constituted to sift schemes of fruit research and to 
make proposals; that this Committee should examine the Madras scheme first 
and that the scheme if approved by the Committee with or ,,;thout amendment 
IShould be tiuhmitted dirt'ct to the . Governing Body without its heing' hMught 
before the .j\dvisory Board as would btl done in the ease of the other schemel. 
It was. also agreeli that full advantage should he taken of such assistance as the 
}mperial Burt'au of Fruit Pl'odu(~tion at East MalIing could Ft'1l(le1". . 

2: The Chairman has appointed the undel'mentioned Committee for this 
purpose :-

(1) Diwan Bahad~r Sir T. VijayaraqhavMha~l\, Chairman (Ex-ofJicio). 

(2) Mr. B. C. Burt, Agricultural Expert, Imperial Council of Agricultural 
Jf,ese8.l'ch. . . . . 

,(3) Director of Agriculture, Madras. 

(4) Director of Agriculture, Bombay. 

(5) Director of Agriculture, Bengal • 

. (6) ph."ecto~ of Agriculture, Unitt>d Provin('.e~ 

(7) Director of Agriculture, Central Provinces. 

(8) DirectOr o~ Agriculture, Assam. 

Mr. ~ s. A. lIydlU1, Secretary (EJI-oJ!i.cio). 



.!l. The Committee was to have met at the time of the june 1931 meeting 
of the Advisory Board; .it could not however meet for want of time. The Com­
mittee will now meet on an iUternoon which will be fixed later to meet the eo1l­
venience of members between the 25th and 27th January 1932. 

4. The relevant prOvincial schemcs will be found in' Annexures I-X. An 
extract from the Procecdings of the January 1931 meeting of the Advisory 
Board of the Imperial COnDc,il of Agriculturlll Uesearch (Annexure XI) and a 
copy of the correspondence which passed between Maulvi Mohd. Shafee DlOodi, 
M.L.A., and the Imperial Council on the subject of Research in Fruit Production 
(Annexures XII-XIV) are also enclo:wd. 

The 6th J afluary 1932. 

T. VIJAYARAGHAVACHARYA, 
Secre'"".y. 

ANNEXURE I. 

CoPY 01' A LETTER lI'ROH S. V. RAHAlolURTr, ESQ., LC.S., SBCRETARY TO 'l'BB Gov­
ERNlIEN'r 01' MADRAs, TO THE SECRETARY, ha>ER.IAL COUNciL OJ' AoRl~ 
TUBAL RESEARCH, DELHI, No. 3273-II1 1 30-1, DATED FoRT ST. GEORGE, TUlI 

5TH NOVElolBER 1930. 

In continuation of my letter (not printed) No. 356-111130-3, dated the 6th 
May 1930, asking for a grant of Rs. 71,200 for research in fruit growing in this 
Province, I am directed to state that the Director of Agriculture of this Province 
has. since submitted proposals for the establishment of two research stationa, 
one on the plains and the other on the Nilgiris. A statemcnt (as finally revised 
by the Madras Governlllent and received by the Imperial Council in December 
1931) showing the apPl'9ximate expenditure that will have to be incurred on the 
station during the next five years is appended (Annexure II). 

As stated in my last ·letter referred to above the scheme is of all-India 
importance and will be of use to other Provinces also. Owing to the present 
financial eonditions, this Governmcnt is not in a position to provide for any 
.recurring or non-recurring expenditure and CJo I am directed to inquire whether 
the Council will provide for the whole expenditure and, if not, what portion the 
Council will be willing to provide. 

ANNEXURE n. 

Since the War the fruit-growing industry has developed rapidly and the 
consumption of the better class of fruit which hitherto has been eonftned to • 
C!omparatively small section of the public, is now extending to all ela&ie8. 
During the past 10 years there has also been a eonsiderable increase in export 
by rail to Bombay, the Nizam's Dominions, Bengal and Central and Northern 
India. Prior to the present disturbances in Burma, a market for mangoee 
from the East Coast was being developed. Dnring the season we receive large 
quantities of oranges from the Central Provinces ,·hich has increased since the 
orange borers (Chloridolem alcmene and C cintum) made their appearance in 
epidemic form in Mysore and Coorg. The Madras City market also receiv. 
oranges, lemons and grape fruit from South Africa and Palestine. 
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Tlte geographienJ situation of this Province in relation to other parts of 
India provides favourable conditions of many kinds of fruit and a recognition 
of the natural resources it{ one reason for a very large increase in planting in 
recent years. In the ease of the nango, extension has been practically eon­
fined to hitherto uncultivated dry land, whereas the plantain cultivation has 
developed as a wet land crop and which is grown in rotation with paddy under 
lome of the major irrigation works. As a result of education and increasing 
interest that is being taken in tile improvement of diet, the upper classes are 
eating a larger quantity of fruit, el'pecially oranges. and in the Kistna district 
during the past 7 or 8 yea1's in spite of the growing of an inferior variety. the 
area under this fruit has risen from a few hundred acres to between 4,000 and 
5,000, In the Godavari and Vizogapatam districts there is also an increasing 
demand for citrus plante and the fruit il sold in the middle of the &eason ilt a 
f.rice whicb does not vary much from that at which oranges are bought in 
Europe. This fruit compared with many others is of high food value and there 
is ,no doubt that women and children in this country would benefit greatly in 
health by an increase in consumption of citrus which would result by increased 
production. 

In some of the Southern. States of America, in the Malaya States and in 
parts of South Africa increasing attention is being paid to the' cultivation at 
tropical fruit, e~peei811y the mango and 1\ith the 'recent development of a 
market in Europe which is now possible as a result of improvement in cold 
.torage and air service, there is every prospect of an increasingly large over­
scas market which is being anticipated in Florida by research and plantings 
of superior varietil's on a larger scale than hitherto. Natural resources in 
Southern India offer 8n opportunity of eompeting in the European market, 
provided the industry is developed now. 

The local llrpducer of mangoes nas to contend with a number of' difficulties. 
Firstly, it is impossible to buy plants true to typE' and it is not uncomn;lon in 
ordering specified varieties to be supplied with miscellaneous and inferior kinds 
to the extent of 5 to 10 per cent. or more which in the case of some cannot be 
discovered until the trees begin to bear. This state of affairs immediately lowers 
tbe value of a garden but an improvement may be looked for as a result of the 
elimination of inferior, lIarieties and the raising of the standard of the nursery­
man's trade which would result by research. Further. there is no uniformity of 
practic.e in thc selection of stock and there is wide and promising field of research 
into the influence of the stock on unifo1'mity of bearing, yield and quantity of 
fruit. Local methods of propagation are unsatisfactory and are such that 
desirable types cannot be produced in sufficient quantities to meet the demand 
which is one reason why nurserymen give such unsatisfactory service to the public. 
Seedling propagation is resorted to by many people owing to in-arching lIS 

practised in some places causing early deterioration of the trees. Seedling pro­
pagation results in the vroduetion of fruit varying in period of maturity, 
keeping quality, size and taste, which, if continued, will definitely exclude fruit 
from the overseas tl.:urllppJUI market. In ,addition to an investigation of other 
methods of propagation suitable for local conditions, there is special need for 
the growing of. Buperior varieties suitable for export because even at the present 
time in the export trade to Central and Northern Iudia, local dealers on the East 
Coast state that not more than 50 per ceut. of the fruit reaches the consumer. 
Thero' are other difficulties such as irregular bearing whicb is gradually being 
(Ivercome elsewhere by suitable treatment, hnt eOllceming which little is known 
under our conditions. The period over which the crop is marketed in Southern 
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,ndilC is· about twO' months only and it is of particular importanel to inYeIlti~f. 
'the possibility of extension. Without pl"QgTeSS in this direction the~ elW W 
no development of a canning industry. 

In the case of eitru~, a number of similar problems require innstigatioD 
and at the present time an inferior 80ur orange is being planted in IIODIU· places 
in the Circars, where the Batayian conld be grOltIl. The latter, howeY~, when 
grO'wn on highly deltaic land sa a seedling is liable to disease 'and lack of 
knO'wledge regarding the most suitable litoek 1m different cundilioul i. one of 
the main causes of lO'ss. 

Plantain is one of the few lll'OpS tbat can be grown suec4.'s8fully in rotation 
with swamp paddy and its development is a means by which there ean be • 
large increase in nutritiO'us and uncontaminated food which must become cheaper 
as the area is extended and fO'r which there will be a growing demand in thi. 
and other Prm,inces as !loon all market conditiO'ns becO'me more normaL In view 
of the' fall in the price of paddy which unlike many other kinds of produce hat 
been in prO'gre8s during the past 7 or 8 years and increRsing world productiO'n 
includillg that in Burma at low costs, it is particularly necessary to relieve th., 
situatiO'n in this Presidency where the area planted to rice is out of proportion 
to other 'crO'Ps. • 

There are a number of difficulties confronting tbe ryot in the growing of 
plantain including lack O'f knowledge rcgarding the ICleetiO'n of planting material, 
irrigation, manurial and cultural treatment. For eJiample, in BOme part. of th., 
Circars it is custO'mary to use O'n heavy soil naturally retentive of moit;ttlre about 40" 
to 45" more water than on IIO'me of the light Bandy areal of Ganjam district. 
Larger quantities of water are O'ften used than is necessary and experiment. are 
necessary to' 'WO'rk O'ut requirements. In BOme places Ws!j is caused by .tmng 
winds and the grO'wing of dwarf plantains O'. imprO'vement in irrigation practice 
may solve the problem. Varieties suitable for the growing of leaf and the be!\& 
treatmeht in contrast to' fruit production are matters concerning which thpre 
is little infO'rmation at the present time. Elsewhere disease is cau,;ing 10'l1li wbicb 
may perhaps be prevented by the cultivation of disease-resistant varieties. 

Other varieties of fruit on which miscel\aneouB work will he done mainly 
with the O'bject O'f improving the fruit in quality onll . yield will include (I) 
SapO'ta, (ii) Guava, (iii) Pinp.apple and (i'l1) Casb4.'w-nut. 

The main scheme will include the fO'llowing :-

A-MANGO. 
(i) IdentificatiO'n and Classification of local varieties. 

(ii) SelectiO'n O'f types. 

(iii) The prO'pagation of imported varieties with a view to complITing' 
their yield, duration and quality of fruit with the best o! the Joea! 
varieties. . 

(i1.l) Trial of different species of Mangifera as stock. 

(v) Propagation-A study of the embroygeny of tbe mango. 

(vi) . Difl'erent methO'ds O'f propagation including budding. 

(~i) Pl"Qblems of tillage, irngation, mauurial practice, weather, and Iblld& 
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n-cI'I'IlUs. 

til Classification of loeal varietiea. 
{ii) Selection of types. 
(iil) Methods of propagatioa. 
(w) Trial of stock for different soil conditions with special reference to 

dil!eallN"esistaace. The e.a:ect. of tke stock Oil yield aIld quality of 
fruit. 

(v) Preblema of irrigation, tillar."e, manuring and weathering. 

C-PUN'l'AIN. 

{i) Identiflc&tion lUld Classification of 10cal varieties.. 
(ii) Selection of planting material • 

. (iii) Problems of tillage, irrigatign, 8.11.d manurial treatment with reference 
to yield IIlld quality of fruit. 

n-.s.u'ODILL4. 

(i) CIa.ssi6.oat.ioD ° d local varieties.. 
{ii) Selection. 
(iii), (HI) IIlld (11) As for citrus matiORed. 

E-GENERAL. 

Worl: common to the fruit referred to above will include control of insect 
pests, the keeping quality of fruit and its marketil\g. 

FRUIT RESEARCH STATION-PLAINSo 
.A.-NoN-lmCRlUlfa--l TUB. 

1. La"d-3Q aftS :at Re. 80'0 each including 15 per cent. COJll­

pensatioll 
2. BulldiflU_

o 

t i) Office and stoY!! 
(ji) Implement wd cart shed 

(iii) Cattle sheds (for 2 pairs) 
(i-v) Farm MllDage:r's qull.tters 
(v) Store-clerk's quarters 
(vi) Potting and grafting shed 
~ vii) Shed for oil engine 
(viii) Coolies' sheds 

3. UveBlock-
'Two pairs of cattle at Rs. 300 per pair ~~ "i 

4. .Dead "~ck- ' 
.. ~ 

(i) Pump and soil engine 
'(ii) Pipe masonry channels 

jrrigation 
"8.I1d layiIrg of the laIld for 

t iii) Fencing 
"{iv) ~ielRen'ts and ,tools, 

Rs. 

2,'500 
0656 
500 

3,500 
1,200 

900 
1,000 

600 

·"600 

1,200 

1,000 
3,000 

\l00 

4l;2ii 



, 
B.-REOURR1NG-I YEAR. 

1. Pay nf Establishment-

1 Superintendent at Rs. 250 X 12 (250-25-350) 

1 Fal"m Manager, Rs. 100 X 12 (100-0-120) 

1 Botanical Assistant, Rs. 95 X 12 (95-5-11S) 

1 Clerk, Rs. 35 X 12 (25, 35-1HO) 

1 Peon, Rs. 12 X 12 .0· 

3,000 

1,200-

1,140 

420 

144 

1 Fieldman, Rs.' 35 X 12 (35-1i-50) 420 

2 . .Allotvatlce9-Travening allowance for stall for carrying out 
fruit survey • • 1,000 

3. Working Expenses .. 0 .. • • 
4. Contingencies •• •• •• 
5. Purchase of plants and miscellaneous 

Total ... 
Total non-recurring and recurring 

n YEAB. 

1. Pay of Establishment--

], . Superintendent, Rs. 275 X 12 . ~ 
1 Farm Manager; Rs. 105 X 12 

1 BotlUlical Assistant, Rs. 100 X 12 (100-S--115) 

1 Clerk, Rs. 35 X 12 

1 Peon, Rs. 12 X 12 

1 Fieldman, Rs. 361 X 12 

2, -Allowances-TravelliJ)g ... 
3. Working Expenses .. 
4. Contingenoies ·0 .. -".. .. 
5. Purchase of ·plan~ ,.. . '. 

Total .... 

... 

.. . 
.. .. 

3,000 

1,000 

300 

11,624 

52,880 

Rs. 
3,300 

1,260 

~,200 

429 

144 

438 

750 

3,000 . 

1,000 

308 

11,82D 
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lItYEA~ 

I. Pay 0/ EIlaUi&Anuml_ 
1 8uperin\endent, R •• 300)( 12 
1 Farm Manager. RII. UOx 12 
1 Botanical Assistant, Ra. 105 X 12 
1 Clerk. Ra. 361 X 12 •• 
1 Peon. Ra. 12)( 12 
I Field-man. RII. 38 x 12 •• 

2. Allowa_Tranlling allowance 
3. Working ElIpe_ ., 
4. Contingenciell 
6. Purohase of plaaY •• 

Go IHIIIl~ 
Purchase of another pump and on engine 

IV nAil. 

1. Pay oJ E8Iabli&ArrumI-
1 Superintendent, Ra. 325 X 12 
1 Farm Manager, Ra. U5 X 12 
1 Botanical Assistant, Ra. 110 Xl! 
1 Clerk. Rs. 38 X 12 
1 Peon. Ra. 12 X 12 
1 Fieldman, Be. 391 X 12 

2. AlloIM_TravelIing allowance 
3. Working Expellll88 
4. Contingenciea 
6. Purchase of plante, eta. 

1. Pay 0/ E&I4bl .. lmb11-
1 Superintendent, Re. 350)( 12 •• 
1 Farm Manager, Ra.12OX 12 
1 Botanical Assistant, Ra. 116 x 12 
1 Clerk, Ra. 391 x 12 . 
1 Peon, Ra. 12 X 12 
1 Fieldman, Ell •• 1 X 12 ' •• 

t. Allowrz~TJ'&velUng &llowanee 
3. Working Expenllell' 

4. Contingencies 
Ii. Purchlol8 of pJaats. do. 

Total 

ToW 

n.. 
3,~ 

1,320 
1,260 
.as 
144 
.56 
750 

3,000 
1,000 

302 

1,200 

13,.70 

3,900 
1,380 
1,320 
~6 

144 
474 
600 

3,000 
1,000 

32" 

12,500 

4.200 
1,.440 
1.380 

474 
144 
492 
600 

3,000 
1,000 

300 



- .. , -. . - .. - ..- - • 
Pay of 

~ Capital Establish· AlloW" Working Contino row. 
OutJay. ment. anollS. Expe_ geooi.· 

--- -, - "11;11 • , Q • 

Rs. Ra. R •• Rs. Rs. R.. 
lBtyear .. 41,256 6,324 1,000 3,000 1,300 52.880 
~ndyeat .. .. 6,762 7511 3,000 1.308 11,820 
3rdyear .0 11200 7,218 750 3.000 1,302 13,470 
4thyeat ... .. 7,674 500 3,000 1,326 12.600 
6th yeai' .. .. . 8,130 500 3,000 1,300 12,930 

Total .. 42,456 36,10B 3,GOO 15,000 6,536 1,03,600 

FRUIT RESEA1~CH STA'l'ION-HlLLS. 

I TUB. 

1>6!! oJ E8Icibli81un~hl-
1 Upper Subordinate, 85--5-120, a"erage pay •• 
1 FieldmiJ.n, Ra. 35-50 
1 Cletk, R .. 35-60 •• 
1 PlI0n, ·Rs. 12-18 •• .. .. 

COntingentlie ...... Misoellb.lleoua--

:J1'urniture, postage stamps, ere. .. •• 
AUowanc_ Voted--

Other compensatory (hill allowanceJ--
1 Upper Subl>rdinate .. 
1 Fieldman .. 
1 Clerk 
1 Peon .. .. 

Capital OUUay-
Cost of la.nd-
/20 acres at Rs. 200 an acre .. .. 

Clearing 5 acres 
Purchasing fruit trees .' • 
Pitting and planting the abo'Ve .. 

Nutllety-

Clearing 1 acre .. ... ... •• 
Tlllracini and reveU1ng .. ... .. 

n .. 
107 
44 
48 

neourring. NOll' 
reeurrillg. 

n .. R,. 

llil 

2141 2,57!ot . 
2,600 

lioo lioo 

25 
10 
10 
! 

600 

4,000 
1,000 
1,500 

500 

',000 - '1,000 

.200 
300 

&00 -
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I Yi:AJt-contcl. 
Buildings-

Quarters for Upper Subordinate 
Quanel'll for fieldman 
Quanel'll for clerk 
Reat·house 
Office, tool and fruit store 
Drains, revet.ments, eto. 
Fencing 

Purchase of deadstock (tools and implements) 
Working Expense&-

Manure. and chemicals 
Cooly labour and Bundriea 

Total I year 

II YEAB. 
Pay of Establishment . 
Contingenci_MiscellaneoulI 
Allowanc_ Voted-Other compensatory 
Capital OutIay-

Cost of land-
Clearing 5 acrea of land 
Constructing drains, revetments 
Purchase of fruit treea from Australia 
Pitting and planting 

Purchase of deadstock­
Tools and implementa 

Working Expens_ 
Manures and chemicals 
Coaly labour and sundries 

Pay of Establishment 
Contingenciea •• 
Allowancea 
Capital Outlay-

Total II year •• 

III YEAR. 

Coat of land (opening and planting 5 acrea) 
Purchase of d~d 8tock-

Tools and implements 
Working ExpenlleB-

Cooly labour and sundries 

Total my ear 

Rs. 
3,000 
2,500 
2,500 
5,000 
3,500 
1,000 
3,000 

20,500 

1,000 
1,000 

2,600 
200 
600 

1,000 
1,000 
1,500 

500 

~,ooo 

200 

1,000 
2,600 

Recur:ing. Non·recur-­
ring. 

Rs. RI. 

2,000 

5,700 

• 
3~,200 

2,600 
200 • 
600 

3,600 

7,000 

• 11,200 

2,600 
100 
600 

3,600 

8,900 

• )2,050 ----

. 20.100 

500·. 

28,500 

~,QOO 

200 

~,2oo 

6,000 

150 

5,150 
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tv TUB. 

RJJllrri DZ. NolJo 
recurr;ng. 

Pay of Establishment 
Ra. Ra. Re. .. .. 2,600 

Contingencies .. 100 
Allowances 600 
Capital Outlay-

Cost !>f deadstock-

Tools and implements J()() 100 
Working l!:xpens_ 

Cooly labour and sundries 4,DOO 
4JJOO 

Total IV yev 7,300 100 
y 

7,400 

V TEAR. 

Pay of Establishment . ., 1,600 

Cont~enciell .. .. 60 

Allowances 600, 

Capital Outlay-

Puroh~of~k--

Tools and implements 100 100 

Working Expenses-

. Cooly Iabour'and sundries 4,000 4,000 

Total V year •• 7,250 100 
y . 

7,350 

ABlI'l'RACT. 

Pay of 

-- ~stablish. Contingen. Allow· Capital Working Total 
ment. cies. ances. Outlay •. ExpeIlBe8. 

--
Ra. Rs. Ra. Rs. R •• Re. 

I year .. 2,600 '500 600 28,500 2,000 34,200 
II year .. 2,600 200 600 4,200 3,600 11.2(10 

III year 
.' 2,600' '100 600 

.. 
5,150 3,600 12,060 .. 

IV year .. 2,600 100 600 100 4,000 7,400 
V,year' 2,600' "50 600 

.. 
100 4,000 7,350 .. .. 

,. 72,200 
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A~"NEXURE IlL 

Lll'J"tElI tr~M THE DIREC'roR 01' AGRICtlI.TUIIE, BO:ll:BAY l'Rl!SID£NCY, POONA, 'l'O 
Till!: I::)ECRETARY, IllPF.RIAL Col'NOIl. 011' _.o\GRlm:LTURAL RESEARCH, NEW 1JELHt, 

No. 123--16067 01' 1931, DoLTI:» THE 5TU DECEMBER 1931. 

I bave the honour to I!ncIose a copy of a letter No. M.-1230I52, dated 6th 
November 1931 (Annexure IV) received from the Empire Marketing Board to 
the aIldress of Dr. Cheetnll, Hurticultlll'ist to tho Guv~rpment of Bombay. 

It is estimated that the expenditure involved will amount to Rs. 4,000 and 
against this there \\'111 be :;ollle r~ceipts, but I am unable to estimate these. 

I ~hould bp glnd to kno\V whether the Imperial Council of AgricUltural 
}lesearcll desires to take any action in. the direction indieated. This Scheme 
could be regarderl atl intelnul of or suppl~entary to the Cold Storage Research 
~chcme now under preparation. 

ANNEXURE IV. 

COPY 011' 1.E'M'£1l tROlt 'mE :tMPlRE MARK1!!TING BOARl), 2, QUEEN ANNE'S OAH 
, BUILDINGS, LONDON, S. w. 'I, TO DR. ClIEElU, No. M,.1230152t DATED THB 

6nt NOVEUSKJI. 1001. 

Hince you left London 1 have bad a telephone message from the p, and U., 
\Vho stllte thllt, suhject to the h1>p1"<)\'al of their Romblly Branch, they ara 
)lI'epa!'crl to funlish cold "forage !;p8l.'e for experimental shipments of ,mangoes 
Ilext season at £3-5-0 pel' ton, of !O rubic feet. This Seems II. very reasonable 
i'ate, and if it is agreed on, there appears to be eVelOY prospeet of small ship· 
ments being commercially !;uccessful. " 

'l'be Board will he glad to co-operate in any experimental conSignments 
which you are able to arrange, but I would emphasise that for the maximum 
infortnlltiOl:\ to be uerived fl'om the expetiltlent, iI. series of shipments should 
be forwarded on the lilK's we di~cllssed. It is impossible to test the market 
for a neW ('ommodity unless rl"gular supplies are n-tailable over a fairly loug 
JWriod, as buyers are rarely interested in a line whieh cannot be repeated. 
Further, 'IL single shiplnl'nt affords little opportUJIity of' investigating the 
optimum stage of maturity for export. 

I would thereforp. sllg-gest th:!t you forward 10 successive weekly ship· 
Ulent!!, each of 10'1 tray!!, owr the periud from the middle of April till the end 
of June. The shipping temperature employed last season (40-45° F.) appearS 
to hove been !lurl"l'ssful /lnd shotrld be retained. The bulk of the consignment:! 
wO!lld pre.~l1mnbl:v be AlphonRo mnngoes 1'8Ckillg about 12 fruits to a tray, but 
I think it would also he of advRntng;e to inrlude in (!ach shipml'llt about ~o 
or 30 tra~-s of a If's,,, I'Xllensive vnriety with I!mallet fruits packing up' to 24 
to the tray, to tl!~t the possibiiities of the cheaper trade. The name of the 
variety and number(>f fruita cOlltained should of eourse be marked on each 
tray. 

• I ""01~ld nl~o sugg!'St that the manl!oes should be eon'!!igned in. the fil"3t 
place to the Seeretary "f thp EmJll1"e Marketin~ Board. We should then be 
able to und~rtake a detailed examination of the fruit, retain samples nYJ.de~ 
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oobservatiol1t nnd lJand over the: bulk of the l'onllignlMTlt to suitahle finns for 
markcting. .Hcport'J on, each consignment Wllld Le Bent you as they arrived, 
while Il detailed ~epoJ1;' OD t~e whole seriCli would bo 4rsWIl up ~t the end Qf 
*J:!e ex~riment. 

I am. cn(,josing n' MtRr {not received) whic:h arrived !!oun after YOIl left 
,I~(m4()n ¢ving particulars of Uenpan rallwBY ntes. 

ANN~XUH.E v. 

Proposal jM the appointment of 41 lIlU'ticultvral Officer in Bertgal. 

)for ~\'eral years thl' Ber.gaJ AgricuJtul'~ Department hRII becn endeavour­
~gto develop fruit ~lltnre in thll UarjeeJulg di~triet. Owing &0 shortage of 
funds this work has necessarily been limited but evell 10, the result. obtained 
have indicated that fruit culture in the district baa a promising future. VaJie.. 
ties of tlr811ges and' pinellppl~s introduced have not only been taken up by local 
cultivators, but arc to be found in tbe' neighbouring States of Sikkim and 
Bhutan. The cultivation of peaebes and plums' is extending whilst a pear, one 
of many introdu~d, is bcarirlg high class fl·uit. 

It i$ n9w proposed that 8 ltprticultural Officer he appointed to deterutille 
the kinds and varietit's !mitl'd to the Eastern Him&lsyas, and to investigate 
prGblems of shoot and root pruning, manuring. propagntion, etc. 

Land ~lld office 8f:commodatioq is IIvailahle on the KaJimpong l<'ann. 

It is proposed tl1at the payor officer should be Rs. 250-20-330 per. 
IIlcnsem with a field Assistant on &s. 50-21g,.,..ao per meD!leIU. Thert. will be 
no initial expenditure. 

Thj! rec~rring cost will !le-

--, 
.... , .. .~. , . " 

Horticultural Officer .. 
Field Assistant .. 
Peon .. .. .. 
Chern,icB,l!! and apparatus .. 
S~ds. manures and implements 
Labour •• .. 
Travellin~ allowance 

'~AMNA (DACCA), 

'lhe 1~t4 April 1931. 

. . .. 

First 
year. 

.. 
Ra. 

3,000 
600 
180 
100 

2,500 
720 

1,000 

8,100 

\, 

• < 

Second Third Fourth Filt 
year. year. year. year. 

Ra. Re. Rs. RI. 
3,240 3,480 3,720 3,960 

630 660 690 720 
180 180 180 180 . 
]00 100 100 ]00 

2,500 2,500 2,500 2,500 
720 720 720 720 

1,000 1,000 .1,000 1,000 

8,370 8,640 8,910 9,180 

¥ 
, , 

Ra.43,200. 

ROllERT s. m-WW. 



ANNEXtJRJit VL 

l'rflJ'-' (fir 1M ,,'abli&hIMlit _I .. 11_~""al Slaliott ... eA. ~ 01 
B,flgalo 

The Royal Commis$ii>n on Agricuiture empha.sisod the great imPOrtlWC8 ot 
u.aearcla on fruit in India becliUse., fruit, whether groWn on an orchard basis or­
a. .a subsidiary erop, ill .. potential lOurce of rll\"CUlll: to the cultivator. 

A' IIcherne fot' the e~ta:blisbinen~ of a Horticultural Station on the plains 
(1£ Benglll "'ae fluJimitterl '.0 lind approved lIy tlae Govern.ment or Bengal as 1o~ 
ago as 1922, but owing to lack of funds it has lle\"er been possible to commence 
work. 

The distridtl of ltalda, Mdrshidabad and Nadi. are faDioils for mangoes. 
and ,litchis. 1'lIel'e are nmbers ofvllrieties, ;;Oint' witll local reputation whilst 
others are known all ever India. It is desirable not only to examine these varie­
till! with a view to dPte.Mninmg thrir value from the point of view of palatablhty 
and yield but to' experimen~ on methods of culture including cultivatiOn, pl'11lling 
and propagatioa, 

Apart from mangoes and litchis, there is great scope for tile introduction 
of improved types of guavas, custard apples, mango&teens, citrus fruits, etc, 
Owing to financial shiJlgt'nl'Y th, GovernmenL of Bengal is unable to allot funds 
for'the development 'of fmit eu1tute- and'it-is" hopei that the schewe may be 
"absidised by the Imperiltf Council. 

If iii proposf'ct thlft fhi! stlrtfntr bl! trr ehlll'gl!' lif 1m oftmer on R!J, 250==26-=-:t1fU 
'pel' iBensem, with',. l"ield Assistant on Rs, 50-218-£0 per mensem and a clerk 
on Hs. 30 pel' mensem. Provision is also made for peons and malis, 

Land will be provided by the Government of Bengal' lit Kri~hriag'ar in 
the distril't of Nadia, Th" Government of Bengal is not, howevcr, at present 
in a position to provide other capital e:rppnditure. The Hortieultnral Officer 
amI clerk can repicto in the town of Krishnagar, but the .I.<'ield Assistant must 
be residpnt 'on ,tbe station.' QU3l't81'S' mast also be provided on the station for 
Dlalis and coolies. 

The estimated east will b ..... 

Laying out and fencing' 

Field laboratory and office 

Quarters for Field Assistant 

Qu&rtus (oY! malis, peons und eoolil'lf' 

Bullock wed i 
PoUery sheil. ._ 

Bullocks, Biz pairs 

• 0 

•• 
tmplements and apparatus 

... 

! 

..... ~.j -
:.: ,. 

.. ... 

' -

Its. 
5,000 

5,UO() 

3,UOU 

.. 2.400 

IpOO 

",~ 250 
l,5UO 

.o' 1,OUO 

--'-
19,150' 
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Recurring. 

Firat Second Third Fourth Fifth -- year. year. year. year. year. 

Ra. Ra. Re. RI. Re. 
Horticultural Officor .. 3,000 3,240 3,480 3,720 3,960 
Field Assistant .. .. 600 630 660 690 720 
Clerk .. .. .. 360 360 360 360 360 

Bouae-rent-
Horticultural Officer .. 300 300 300 300 .300 
Clerk .. .. 60 60 60 60 60 
2 Peons .. .. 312 312 312 312 312 
4MaliB .. .. 720 720 720 720 720 

Labour .• .. .. 960 960 960 960 960 
Feed of cattle .. .. 1,500 1,500 1,500 1,500 1,500 
Contingencies .. .. 1,000 1,000 i,ooo 1,000 1,000 
Travelling allowance .. 1,000 1,000 1,000 1,000 1,000 

9,812 10,082 10,352 10,622 10,892 

\ ., .,J 

Ra.51,760. 

ROBERT S. FINLOW. 

_RAMNA (DAC1CA), 

The 16th April 1931. 

ANNEXURE VII. 

:.tn applicatioft from the Government of th~ United Province, to the Imperial 
Council of Agricultural Research for a grant of Rs. 3,91,410 (R,. 83,200 
non-recurring al~d Ra. 3,08,210 recurring) spread over five year, for reBearc1le, 
into the development of fruif industry both in the hills and the plain' of 'he 
U,!"ited Provinces. (SupporteiL in general outlines by the United Province, 
Agricultural Research Committee in resolution No. 4 passed al Iheir 5th 
meeting held on November 23, 1931.) 

The scheme 'i~ diviaed i~to two p~rls :-. 

(1) Hills and (2) Plains. 

I~-;-THE F~UIT INDUSTRY OF KUMAUN HILLS. 

INTRODUCTION. . 

The fruit indURtry of Kamaun dates back to about 1870 when the Govern­
ment drchai-d at <ihaubllttia·was started. Following this a number of olher orchards 
were $tarted by private enterprise m vario·us parts of Kumaun. Subsequently 
interest appears to have died down and many of the existing orchards deteriorated 
badly. In more recent years the indnstry has shown fresh life more or le88 coin­
cident with the taking over of lhe Go,'ernrnent orchard by the Department of 
Land Records and Agricnlture in 1915. The difficulty of g'l'tting fmit to railhead 
undoubtedly militated against successful fruit growing speciaDl ig aanall !l~Af.!18.. 



Wittl the coming 'of cht'ap and quick motOr transport this difficulty hlle been: 
greatly reducetl, and at thl' present time fOme 01' the large orchards are bcing' 
extended and many small orchards are being started. 

Although started so long ago it ia only eomparati\'elyreeently that real 
~l'velop~en~ has begun to take piacc. The L>ldustry is still in its infancy, and it 
IS at tllL'! hme that rl'seareh work will be of most value in devl'loping it along 
right lines. Much USl'f1l1 work has all"('ody heen done at Chaubattia but mlll"h 
remains to be done if the industry ia to oofinnly estnhlisbed. on a sound footing. 

India presents a vast IIJlti at present almost untouched market for hill fruits. 
Already Australia, South Africa aI1$l the United States are making efforts to cap­
ture this market. There appears to be no reason why the Indian demand shoul<l 
not be met entirely by fruits grown in the hill tracts o~ India itself, and in such a. 
development Kumaun sbould playa large part. 

SUITABILITY" OJ' TRB GoVERN¥EliT ORCHARD AT CHAUBA'l'TU YOK A RESEABCK 
STATION. 

To study effectively the various problems eonllected with fruit growing in tha 
hillii it is necessary to have both old and young orchard". The renovation of old 
on.·hards calIDot be studied except in all old orchard. lnseet pests and fungus 
diseases are more prel'alent in an old orchard than in a young one, in fact some 
kinds may be entirl'ly absent in il young (ll"I'hard. A young orchard is Ileliirablo 
to test "flJ'ioU!1 cultural methods, and Iltlditional land is necessary for the introdru:. ... 
tion and tri.'ll of nt'w Vllrietie;, Crtoek trials and othl'r special experunents it may be 
d('sired to CfJrry out. Further, it is very essential thlit the orcbard shoul<l be 
&verninent-owned so that the officers I'arrying out retiearch work can have full 
('ontrol, a state of affairs wbich ca.nnot be expected in a priyately-owne.i oreb!lrd. 

'fhe Government orchard at Cli:lubattia fulfils all these conditions. It is 
{'TIWI!I"lllnent-o\\'Iled, there is both old and new orchard, and there is forest land 
inclllded in the propt'rty whil'h ('an be cleared for Dny necessary exten::;vms. III 
addition, this orchard alrrady P08S('Sse>1 a very large collection of all varieties of 
llill fruits. It also possesses 8 nllmber of buildings and although some alterations 
and additioJls will be necessary tlte cost "'iIl he tritling eompared to that reqllired 
for th" erl'Ction of new buildings. It is accessible, a motor road l'a'!~tJ1g witltin 
live minutei\' walk of the office and main buildings of the orebai.'1. 

From the point of .,iew of an all-India research station Chaubattia appears to 
"be the most suitable location. All the above-mentioned advall~l's are applicable in 
this case also. The existing collection of varieties is proballly the largest in India 
and in addition thc orehard is situated m the largest bill. fruit growing district ill 
lllfha. ' ' 

BRIEli' l£lSTORY OF THE GOVERN¥ENT ORCHARD. 

The orch1LTd was started in 1869-70 by the Forest Department which were 
fortunate in obtaining the services of a trained gardener, :Mr. Craw, who was l'8Si­
dent in tlJe district, to lOOK after it and he continued in charge until his deatlJ 21 
.Yt'ars later. From t'lle eommencement the garden WI\8 used for tIle propagation of 
botlJ fruit and forest trees. Gooa varieties of fruit trees were obtained from 
Europe, propagated and planted out in tlJe orchard. When ~es began to :ear 
fruit the result was so sne~essful that tlJe local Government Iwd 'down that the 
ehief object in view in the upkeep of this gard~n w:as the f~ distributi~n of the 
1iner varieties of such fruit trees as would tbnve m the climate and SOlI of the 
outer ranges of the Himalayas, to show practicall.l the beSt ~ethods of culture foj 
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QJe.vanoll.! .. specieS Rnd tq, prove ;what could be clone ,.io, t.he Dnttum, or f'UelIe~ 
trult under . proper treatment" " , . ' ., , 

, .. During tb~ 21 yr.:Jrs that Mr. Cra\v remainfd ill charge 125,000 fruit trees and.: 
250,000 forest tret,s WI're grown and distributed free to all whO asked for them. 
The result oJ. this distribution, especially amonlt villager!!, haa heeu diaKppointlDg. 

:, ~he death of Mr .. Craw pro,:e~ a g~eat 10911 to trle orclulrd which subsequently: 
Ilassed through a perIOd of administrative uneertA,inty. In 1892 an attempt was. 
made tQ lease the orchard but this w~ 119t. SUlleet;llful for wa.o1 of II. suitable olfer: 
In 1893 the Forest Dep'lu1immt lIuggested, and Governn:ient agreed, thaC the orchar<t 
sb01l1d continue to be maintained by the department but that .. catalogue .hould 
he drawn IIp and fair prices lliiatged for youn: trcea offered for !Jale. This pollc)f 
"as' wbsequcntly followed exeept for aD unsu.cce!lSful attempt in 1896 ~ &all lb. 
tn'chard lIS a going eonee~ fol' 1£s. 20,000. , ' 

The foregoing information is cullerl from It i'ftpor& OD the orchard in 1006 by 
yv. H. Lovegrove, peputy Di~eetor o,t porests. . 

The Government orehard conCIDue.! to be maintained in more or lelll pl'or' 
condition till 1914. whcn. under G. O. No. 254411-321, dated October 16, 1914, it. 
tasJillnded OVcl' to_thl! DirectOl' of Lam)' ReeMdtw aa,l Agricultwe, Mr. Gill, ",ho­
waS thl''n SUpcribtlmden.t'·11f. the KnIll/wn G"vcrnwl'lIt Garden!!. waf! pI8(!l'd 1I~ 
chargp and continup.d to hoM Nun'ge till 1923" sincp when several ~arl1en II1lperin-' 
~cndents have been' in charge. In 1925' tl1e orchard was leasoo for Ii period ot-
~ven years. 

DESCRIPTION OJ' Trot ~)lE!iI'l' ORCHARD. 

The Government. orchard is situllted (JJl the Ranikhet-Chaubattia hiU between 
the eu.vation I)f 6,100 feet and 6,iOO feet aDd js. about. 21 miles distant from. 
RaJllikhet by f<lrest path aod Ilbout five miJea by moto.r I'oad. It is ahout i) ... IDlI~ , 
IIy tpotOl' roacl from railherui (Kathgodam). ''l'he general aspect of the orchard is 
Borth, whiC'h is the best foil fruit ~l'(twing. The soil is anostly a. f&iTly .. tiff clay, 
Ihon~ C!Of·I!Uclflrahle l'Driations occur. It is generally .. &u1liC~Dt. ill; depth. ThA 
il1t>pe8 vary' but nre in moilt e!lse8 not very steep. A few springs are present but 
are St'IlTcftly sl1fiioienttO' 'filipply the staff and tl>e Jlul'!'.oms. The rainfaIl is I&bl)u~ 
IiO incheS. The ~ade temperature wnes from abom 23° in, winter to about 110" 
hiSll~. During April and MI.,. ha.iIstonas are not wrequent and often cause 
considerable da.mage to the fruit crops. The area of the onlJard is 142 aercs winch 
includes 50 aares of old orchard, portions of which have, in re('ent yeaJ':J been 
planted with young trees, about 30 acreS of new orchard, all tile trees in whicb 
,~nI ;rolWg,. and about 62 acres of forest. 
i. ..according to the Grchard records tIle 'number ot trees in bearing is 4,69S 
whili!' tl1e number of young trees which have not yet cmne into 'bearing' is 5,359:­
The average annual yield of all kinds of fruit for the past 15 years is 59,000 lb. 

The old orchard wouId appear to have' hem plaated iD mnan blocks of on. 
~tl _h but subsequent, planting to repair casualties was .of ,a haphazard 
uat'ull& with the 1'I!!Iult thSl.t. varietiNlare VCl'J scattered and tiler\! are more trees 
ct! ft,cUlina.ry type than is- desira'bie. Recent pfanting, both in the oid and' new' 
:orchards has- been in lines or !IDlall blocks. 

The- ClOlleetionof va.rietiee at the preeent time includes about 1M which were 
'm the orchoN when it '\vIIS taken ovel: iD 1915" abont 125 imported by Mr. Gill up 
'to· 1922; about'lOO imported by me iI! 1923-24 aM about 20 imported siJU!e. 

the Chaubattia orchiU'iIlf t!llrry capital aesefB. valued at Rs.. 68,970. and It sum 
'of its. 6,010.· was spPnt allD!lally 011 tIisir JUinttmanll& 'Y, ,the United PrUVlDc81 
'Goverm:nent befol'8 ·tliC1"W~ __ JeUec). olltt ' 



(1) Rtmoval;(ln or rrjutenation ,.1 old o,chcmls.-

I' (2) Prevention pI young ~r~lIt1rtllf 'b~co"'ifll wotn gut, tW at uasl ltflfltillli\­
ina "'(1 pr(ldUCli1:fI lil' PI. p'~'Ij/u-ds.-T~G 'prjlbJ~ ot r~ovat~oIJ i" lin \Ir;l;en~ one 
in the case of old ol'chlnos nnd in course of time will beeome urgent for all other 
IOrchardll unleR" some metllCld can be diseovlll'ed' und'!l' 'wbich the productive life of 
'-all ore hard ean be morl' or lellS indefimtely prolonged.' Tae application of manure 
in 6ullieicnt q11antity ill, of t'OU1~l'. all obvious remedy; bllt for most of the orchardil 
·man11re is not ohtaiuable inpl1f1icicu' quantity und with'a~ o~ten:do~ of the fmit 
,growing industry lIutncient qulintity will ,be still Icc;M obtainable. Another obviouil 
'remedy il to abandon the old OrchDl"d aud 5t8rt a new one, but this will be beyonll 
the financial capability of most fruit g'l'OWl'rs and, in any case, with the extensiOli 
of the fruit imlustr,r, s11itable Illnd within l'l'lIsonllblc distonce of railhead wiIi 
"ecome more and more diffle.nlt, to obtlltn. If, therefore, the fruit indllstry is 'to 
be placed on a firm fuoting the solving 'of these flroblems is a' necessity. ,~ 

. '(3) Ooich eroplJ to' "jake' yOuR.if orcl/,ards ~ay b./ore ih. f,,"i' f"ee, , C7mIJ 
into full bearin!7,~On" of the main flifficultios to be faced in 'starting an orchard 
iD till' fact that except fOI! the first two or three yoorll when good eropfoof potatoei 
ean be grown there' is littll' or 110 income froll1 the orchard for some years, whil. 

nLeno!llCI' ehargell hnveto he met'and the OWn\!r Slid lIiK family haw got 'IO'!JVe:· 
'l'he solving of'this diffleulty WQuld do m\lehto populaIize 'fruit gro-,ring espllciallyr 
among men of small rn.pital. ' ",' , 

. (4) 1ntr()d'lctiofl of tlBtO IJccrieties lor 'riaJ,-,-1.~Js is very important to tlll~ 
:Well-being of the fruit mqustry liS, ~h a.verage liJD.nll orchard owner cannot Il.IfO~ 
Jo import new varidies 011 the chance thnt one or 11101" of them may prove to ba, 
t "fOirR.hle acquisitions. The GovetllIl;lent orehard has n\re:ldy done a lot of work ~n 
this direction lind pOIIses!'es \\"hot it> probably by far tho best· lind moSt representa:­
tive collection of hill fruit treM in India.' .New vnrieties; however, continue to be 
evolved in Europe, Ameril1a' and' 'AUstralia, lind it is in t~ interest of the fruill 
industry that these vnrieties shouldbeintrodueedllnd, tliiited under Kuruaun con~ 
diHons and those tl111t r~v8'",orth whi/I!. propagated and, distributed.' , 

(5) Keflping propsFties of fruit. 

(6) Shipping qtlalitil'lJof !ru't.~These 'two .1lrobletns arc .omewhat related 
to the fortrJpr' (N 0, 4). 

: , 
The mObt important crop gl'OWrr ii! th~ apple, in lIlany: orehards .. f'ol'Illing mo~ 

than balf of the total crop of all kinds of fruit. The hulk ofthQ apple c,rup J'ipens 
in Srptl'mber and' Octobl1'r lind if it were fill placed: on themnrket then there: 
\\'oulq be a glut and prices would be so low, th,nt marketing th~ f'ruit would result­
in 11'58 to the growers rather than profit. Fortunately some varieties of' apple. have: 
good keeping properties and ullder suitable conditions may bl! ltept till ;March or 
April. 'From trials already ('arrieli Ollt it wou~d appear that th~ reputation o~ 
varieties for kpcping pro)l~rties In other countries is not 8 sure guide for Kumaun. 
!InvE'stigatinn~ to a;:cE'rtain the best vanetles for keepirig and for how long it is' 
Bafe tq keep each Vllril'ty will be of great'value to fruit growers. 
, ' , 

The f~r('going experiment might also' include SODlE: researCh' into tha bes\ 
methods of, storag~, and nl,so a. ellcap f.0l1ll o~ stol'B~e rooql.. 

I ' 

., Tbo,smpping q~~miE!/; Q{ ftuif. br, wh~jI ~'PlE'l!tlt tlte ~lJijity Qf f'~Ut t~' t.rp.v6\ 
long distanee and arriVG at its destination in good condition, is a~other important 



.point. Good size, eatour, lI!lvour. and heavy cropping propensit)' in I "llri~t1 IN 
not of much l1l1ue unless cumillned "ith good shipping qualities, III without the 

Jatter sales must be confined to local markets. "'hicb, for most orehard>l, are "Il1lall 
or non-existent. Investigation into this problem will, therefore, be of g1\!ot bene­

..fit to the fruit indu!<tr)'as h will c1Iohl. advice to bo given which will prevent lb. 
"planting of IIppnren[1.>; attlactive varil"ties \\'hich will be of little market value. • 

(7) Crop roc"r(i8.~T~e, fruiting 11l'opellPiti(!II of the different vorietiee is .. 
,..,ery important qumnion in the planting oJ: .Ol'('bnl'd~. Tllera ill, of eouJ'!K', lOme 
general knowledge on th(' subject hut definite kno,,'ledge is lacking. Alter eliml­
:J!ating ,'arieti('~ known to he unsuitable fllr ma1'kllting for olle reason or arwther, 
,a collection of thl! other varieties,' t1U"ee u:1'1l!' of c:a(lh, mi~ht he planted and 
,~eeords of the (lrop~ from eaeh h'ee for a period of )'I'ara maintained, and it po!J-o 
sible some record alslI 01' the prices obtainp.d for the fruit Sueb reeords, com­
bined with tho~e of kl'l!pinlt IIn.t shipping pn.perties, will enable the Gllvernmed 
orchard staff to give tuost \'aluoble and relishl" sllvic. to fruit growert, regard. 
Ing th!l most payin~ varieties to grow. , . 

(8) Stocks.-Tliis is vcry important phase of fruit growing in the hilla 
,8bout which very littl!' is known. Must of the budded or grafted fruit h'eea ~ 
present being grown, ill Kur.nauJl /!.l'e on some fr1ml, or other oof imported paradise 
stock or o~ locally rniSl'd mixed aecilling stock. Two or three years ago, the 
Deputy DirCl!tor of Ol1rdenl! imported SIIJlle '°:U'ieties of apple, pillm and cherry 
tltock from ERst !lIallirtg. 'These are )loW being t'.xperimented with but it is dC!;ir~ 
able thnt the CXppl"linent should he carried out on a mllllh larg/!r 8('&113. Muot. 

°information of great value to ,the fruit industry may result from stock experiments, 
As for in.stnnllP, b(·t~l!t cropping 'propeliies, gT<'ott!r resistance to dry eonditiooa 
during the hot weoibl't', greater irmnullity tn Woolly aphis nttuk. f 

. J 
(9) Grdaitl!', t)l/cking alld marketing 01 Iruit.-tTud9t' modern eonllitiona no 

fruit whiehis not properly graded and packed CRn command good plict"s In tba 
open tnllrket. In 10l1ia so far liS ,hill fruits nre (IOnccrncd this is becoming more 
and tnOl'(' itnportant with the ihl!rcasin~ importl from South Africll, Austruli. 
and the, United Stllt<'S. A fr.w of the more up-lo-date orchardists In KUDlIlun a~ 
alive to the .importsn!'1! of ~ood grading~ arid packing but the majority are not.., 
During the years immediately previous to the lea.'1inlf of the Government orchard 
grading and pilcl;in~ l'!'('eivp.d due attention" but &oIn~e the orchard Wb leased 
'hcse operations Il1n'e been ,done in !' lllipshod l!ulll1ler. Grading' lind packing are 
carried out on well tll'fined prin('iples in Europe RlldAmerica and it should not bs: 
diflicult to evolve a svstem on similar lines which will he euitabte to Indian condi­
tions. ' When a suitable system lins been worked out short insttoctional classes could 
be giveri, free of t-liarge, to all intercstl!d in the fruit industry who eared to attend. 
Some years later it might be possible to enact a law, as has been done in BOrne 
parts of thl! lrnited Stntes, makinl it compulsory for all traits to be properly' 
graded and packed. 

Closely reta1l'll to the questious of grading and packing is that of marketing.' 
To di8pose of fmit to tho best IIdvanta~e involvt'S considerable knowletlge of tha 
requirements of the various markets. Much could doubtless be done in this diroo­
tion" in collaboration with the marketing' officers wllo have been or will be appoin~ 
ted. A simplo $ysteD1 of accounts in connection. with marketing might also be' 
worked ·out.' ' 

(10) Best kinds of froit for llanous Bo,1s,-Und~ the conditions obtaining in' 
the hills :the nature of the soil is liable to \111'1 considerably and except in the eaaeo 

. "' 
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of Vl'l'Y &nIall ofrhards, no orchard is likely to lJave lOil of the sam. q;lality 
throughout its a",a. It ill therefore important to be able to advise fruit gTOwera 
what are tho best kinds of trees to plant in tIhe various kinds of soil in their 
orchard'll. EXIleriments along these lines will, thereforll, be of value. 

(11) Cultural prublemw.-Among thede may be mentioned pruning, ringing, 
manuring, mnlchiog, propagation of ,.t~, etc. 

Pruning is a mup-n debated subject and there are many systems in vogue. 
What is required is to MCPrtain ,,'bieh system or combination of flvrtems is best 
suited to Kumaun conditiC<lls. This will, of course, va~ ,,-ith each' kind of fruit. 

Ringing is a mt'tbod adopted to bring young trees into bearing mo", quick11 
than they would otherwitte do. Very little is kllOWU about it in Kumaun. 

Manuring exppriment9 would be worth while to aseertain the best eomlilna· 
tions and mDl:lt economical quantities, and the best times for applying them, for 
each of the ditierent kinds of fruit trees. 

Mulching appears to be likely to be a useful cultural practice but little is 
known about it at present. 

To obtain reli/lhle stocks vegetative propagation is nec"ssary. Very little of 
this has been done in Kumaun and experimental work is necessary to fin4 out 
tbe best methofis. 

(12) ProjitRbhl utilizatioll of ,urp1\18 atld illferior (mit.-There is always 
likely to be lOme fruit which, owing to gluts in the market or to inferior quality, 
it is difficult to di~pose of pro tit ably. Tbe obvious methods of dealing with sucb 
fruit are by eonninl!', presPI'Ving and evaporating. Owing to tbe scattered toea· 
tions of orchards and their distance from railhea.dl, it is doubtful if canning and 
preserving are likely IOlutions of the problem. They and other methods, are, 
however, worth investigations. ,. 

(13) IlIIee' pestB.~tnpect pp~ts are responsible for heavy losses in 'orchards 
in all parts of the "'orld and Kumaun. III1d other bill districts are not exceptions 
Ito this ruIe. Among the commoner ones may be mentioned Woolly aphis, boref!l, 
caterpillars and bectIE's. To ascertain the mot;t effective, methods lif control it is 
necessary to study the life historics of the insects and this. requireS frcquent 
observatidn throughout the year. This is, doubtless, the reason why so little 
research work in f.onncction with the bill orchard pesta has been carried ont In 
India, no trained entomologist havmg been stationaci in the hills until the J'eeent 
appointment of one at Ramgarh. Although the research work of other couutrieIJ 
is available and is of assistance in controlling pests in this country, it is not suffi­
cient. In some eare!> the pE'Sts may be different but even where they are the SIImIt 

the ClOhditions 'ralY and other methods· of control. may be found cheaper or more 
etteetire. . . 

(14) Fu"g", di,ea..es.-Whilp not nearly so numerous &'1 insect pests there 
are several fungus diseases wbich cause much damage in hill orchards. 

The immediate problems in. this IlOllJleetion are :-

'(1) 'Cank.8J'9. 

J2l ~.()ot rots • 
. (3) Silver leaf disea,se. 

LilCAB 



(4) Leaf ctir.Lt. 

(5) Blights. 

(6) Storage rots; etc., etc. 

The Plant Pathologist to the Government suggcats a thorough 8urvey of tho) 
prevailing diseases and the life histories of the ca.sual organisms and to work out 
oontrol measures. 

, (I5) Chemicalaspect., . ....;Aeeording to lIr. H. N. BathllDl, the Agricultural 
Chemist to Government, the ivork ot the ehemist ill cbnneetioii ll"ith the lull 
'orchard research may be divided into four heads :-

(1) SoiZ.-The terraced soils of the hills are very varied in nature. A 
through chemical and tn.Cehanical exatr.ination ot soils and 8ub-loila 
will be essential for successful cultivation of fruit trees, 

(Z) Manures and fef'tilizef's.-Analysis of these wil1 also be neeel!88r)' 
before their application. 

(3) Tf'ees.-The gl'owtl! ,of trees, their bl,aring capacities and their 
resisbmeE' power of diseases seem to have a marked relation \lith tile 
type of soil on which they are grown. All this needs a thorough in­
vestigation. 

(4) Pf'uits.-The flavour, colour and keeping 'lualities of the fruit'are very 
impc>rtSilt Cnmmer~iaUy. These quaJitiCfl are governed by the pre­
sence of certain definite chemical compounds in the fruits. Chemical 
analysis of fmitsat different stAges of growth, ripening and iltoragc 
will tEus form a necessary item of chemical investigations. 

A soil chemist is an: essential part of any scheme of lasting nature for earry. 
ing on necessary preliminary work of soil analysis. Correlation of ehemical data 
'with soil condition.!! suitabl(! to pllrticular fruits ill the only way to obtain infor­
mation of permanent value upon which future development of the industry can 
'safely depend. 

Details of the cost of the propose,d II Fruit research SCheme," Xuma1lJL 

HORTICULTURAL REQUIBEllENTS. 

N on-recuf'rillg. 

Rs. 

Terracing 6,000 

Fruit storage room 1,000 

Alteration to buildings •• ", , gOO 

Equipments •• 850 

Miseellaneous (includiilg importing of stocks) ... " . 1,250 

-
Total, Non-ncurriDg 10,000 

-
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First Second Third Fourth Fifth Total 
Partieulan. year. year. year. year. year. five 

yean. 

R .. Re. R •• Rs. R •• Re. 
8alariu. 

One horticulturist at RI. 1.0()().....00.- 12.000 12.600 13.200 13.800 14.400 66.000 
1.600. 

Qp,e &8,iJtaD.t horticuUurlat at RL a.a00 3,300 
250-2~750. 

3,600 3.000 4,200 18.000 

------
Total. Salanel .. 15.000 15,900 16.800 17.700 18.600 84.000 

,,,,, oj ul4bliMIDIIfII. 

Ons olerk all R,. 76-5-100 .. 900 960 1.020 1.080 1.140 5.100 

Two _liI--one at Its. ~2-60" 840 876 912 
other at RI. 20-1-28. • 9~8 984 4.560 

One laboratory &8sistant at Re. 25-2HO· .. - -- 300 330 360 390 420 1.800 

Two peon, all RS. Iii each.-. .. 360 360 360 360 360 1.800 

Total, Pal of establishment .. 2.400 2.526 2.652 2.778 2.904 13.260 ---
AlZnoatIGU. 

Travelling allowance of the horticuI. 2.000 2.000 2.000 2.000 2.000 10.000 
. turiat and his 8~ft. 

To~l. AlloW8l1C88 •• 2.000 2.000 2.000 2,000 2,000 10,000 - .. 
8t1prftu fIIIII 8emce-. 

M .. int.enance of the hiD ol'Ohard .. 8,000 8,000 8,000 8,000 8,000 40,000-

Experiments luch 81 orop records, 
trial of ltocks, m,anarial and other 

2,000 2,000 2,000 2,000 2,000 10,000 

ezperiments. 
100 ' Boob and periodicals .. .. 100 100 100 100 6(10 

~t .. lf ~u~ee &1\. Seroriae, .. 10,100 IO,I~ 10,100 10,100 10,100 5O.!iOO 
--.- . , 

C"""''1geneiu• 

H~us office contingenciee •• 600 500 500 4iOO 600 2.500 

Total, Contmgencilll .. 500 500 600 500 IiOO 2,500 
---~ . -' - . 

TotILl. ~ec~~4t .. .. .. .. .. .. .. - ~.t!O~_60 

'.i'9WJ~~~_U!l4 Non~reou,rriJIg 
,- .. ... 

~;70.260 -.. .. .. .. .. 
.. 
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Entomolo~ca1, mycological and chemical requlrementJ. 
Non-recurring. 

:Alteration to buildings and fitting" for the three lahoratories 
at Rs. 1,500 1'8ch. ' 

Equipment of f1e'three laboratories at HI. 3,500 each 
Hot house f(lr inoculation cxpcrime~ts (mycological) 

'rotal, Non-recurring 

Recurring (spread o"er fit·, years). 

PartiCulars. 
First Second Third Fourth 
year. year. year. year. 

,. 

Salari'4. Ra. Ra. . Rif. Ra. 
·One entomologist at Rs. 260-25- 3,000 3,300 3,600 3,900 

750. 
One mycologist at Rs. 200-25-760 3,000 3,300 3,600 3,900 
One chemist at Rs. 260-25-750 :. 3,000 . 3,300 3,600 3,900 

• Total, Salarls 
-.. 9,000 9,900 10,800 11,700 -Pay of UtabliBhnunt. 

One store-keeper and record-keeper 
at Rs. 75-5-100. 

,900 900 1,020 1,080 

TlI.Tee laborato~ assistants at Rs. 25 9jlO '090 1,080 1,170 
2j-40. 

Three laboratory attendants at 
-,16-1-20. 

Rs. 576 612 648 684 

Three peons at Rs. 15 each .. 540 540 1140 540 

Total, Pay of establishment .. 2,916 3,102 3,288 3,474 ---
AllOll'/JtlCU. 

Travelling allowance of entomologist, 3,000 3,000 3,000 3,000 
mycologist, chemist and their 
.taft at Re. 1,000. 

---. -
Total, Allowances •• 3,000 3,000 3,000 3,000 

Supplies and SertJ&ce8. 
Laborato~ equipment-chemicals & 1,500 1,500 1,500 1,500 

apparatus at Rs. 600 for each la-
boratory. 

Freight, etc., at Re.20 each labora- 60 60 60 60 
tory. 

Books and periodicals at Rs. 100 each 300 300 ,300 .. 300 
Field works at Rs. 260 each •. 750 750 750 750 
Sundry at Rs. 100 each .. .. 300 300 300 300 

T~tal, Supplies and Servioes .. 2,910 2,910 2,910 2,910 

Total, Recurring .. .. .. .. ... ---
Total, Reourring and Non-recurring .. .. .. .. 
Total cost of the scheuie •• .. . .. .. .~ . .. 

Rs. 
4,500 

10,MO 
1,000 

16,000 

Fifth Total 
y~r. five 

yeara. 

R.; Ra. 
6,200 18,000 

'6,200 18,000 
6,200 18,000 

12,600 114,000 . -
1,140 11,100 

1,260 11,400 

720 3,240 

540 2,700 - f,660 18,440 --- ---' 
3,000 111,000 

-3,000 111,000 -
1,500 7.Il00 

60 300 

300 1,500 
750 3,750 
300 1,600 

2,910 14,550 - .. 99,990 - .. I,U;,990 

.. 2,86,250 

N. B.-The land and the buildings are provided by the United Provinces Government, and 
thus no expenses on that 'aCcount have been asked for. The amount demanded ia required lor the. 
development of the work·already being carried out on a small _Ie •. Te.kinf into acCCl1lD& 
of tho hilly I14t~ of the tJ'Ht, vII. tnq"thiD& is difficult to IIIAIlIIgII, t.be QQ8te .,.110' .p1lc:b. . 
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~me for the impl'OYeJIleI:I.\ e.u4 utensioJ1 of fra.!' coltue oa ~ ,lalDa 
of the 'United Provinces. 

There are 1arga areas in the plalns of the United Provinces where both the 
iOil and climate are auitable for tbe culti\"ation of a wide variety of fruita. A 
fair quantity of fruits is already grown, esptlCially in such eentrea as Saharanpur 
and Lllcknow. The extension of this indllStry is very desirable. Advice on cul­
lural questions lI·ith ~wta to private orehards free of ch:u'ge is. being carried out. 
by the staff of the gardea circle and this will no doubt be of great assistance to 
fruit growers. There are, however, many problems CODDected with fruit growing 
which it is necessary sbould be solved If tbe best is to be got out of the land 
planted with fnut trees and the growing of fruit thus made more popular. To 
carry out the necessary experimental work effectively a large area will have to be 
devoted 10 this purpose in which the main object will be the solving of problema 
wnnected with fruit grolling and Dot with making revenue, though some reveD,U8 

will naturalll be obtained.. 

ExPElUllENTAL WQBL 

Maflgoea.-To plant out a collection including varieties from all parts of 
India. U varieties wwch are known to be decidedly inferior are excluded the 
eollection may perhaps be 1imltec1 to about 250 \"arieties. Three plants of each 
vAriety are t'SSentia1, live of each would be preferable. Such collection will be 
of great value in several ways :-

(1) To eliminate some of the confusion in mango nomenclature by en-
abling accurate, detailed descriptions· or the varieties to be pre­
pan:d. Owing to the variation in shape and colour of mango fruits, 
even on the same tl"E'e, it is npcessary to select average fruits for 
detailed descriptions and. aI.'IO to state what variations from this 
are libly to oe~r. This can only be done if the whole crop of a 
tree can be examined. 

(2) 'To maintain records of the ftowering periods of each variety in rela­
tion to cropping properties. 

(3) To maintain reoords of the ripening periods of each variety. 
(4' To maintain records of the keeping properties and shipping qualities 

of each variety. 

(5) To mllintain rec-ords of the crops of ench variety to ascertain the best 
varieties fOJ" eommE'reial pnrposes. 

(0) To enable hybridization work t~ be carried out for the production of 
improved varieties. 

If only three trees each of 2[>0 \"ariE'ties are obtained and these are planted 
at 50 feet apart an KJt!& of 42 acres will be n:quired. U five trees of each variety 
are planted about 70 aefts will be required. 

CilrtU.-A coDeetion of oranges (malta and 6GfIJara), limes, pomel08 and. 
grapefruits, including Vllrietiea already in the Government gardens and others 
which may be imported, to be planted to llseertain which are the varieties most 
suited for eommereial pnrposes. Hecords would, of course, have to be kept of the 
crops. 

One hundred and twE'nty ~arietiea, five trees ~f each, plantedilt 2(J feet apart 
.-ill require about 51 acres.. 



A flri.al 14 orange .tock. to. asc9rta.i.B the be" atook tor 1DAltu, 84tIkI'411 &u4 
grapefruits (1) for cropping and (2) ~ lougerity. 

, . If l5 ~ are ~ried with five trees each for three types of citrus th~ will 
1!e 22l? t!eell.. ~t 20 fcet apart thcee will req~rl! a little over 2 acres. ' 

Citrwf w!lJ t~folit fequirf:! _bout 8 acrejl. 

~er.-Ber is 8 fruit "'hich has been much neglected. A collection to a.scertaiJl 
the ~t varieties for size, flavour and cropping properties will be well worthwhile. 
It JDlght als9 be possible to asc:ertam if thIS fruits of any varieties are immune to 
~aggot' attack. 

F~rty vQ.r~!l~ie~, fly,! trees. of each,. 25, feet apart, will require about 3 acral. 
1!eaphes • ..,......A SlIl.alJ. collection of about 20 varieties, five trees of each, may be, 

l!lImted SO tll/lot. reeords, of crop!! 't&D be maiutained and ~he best varietie~ for com­
:w.elicillJ. PUl"Ji',osea ascer~tPne4· 

ODe hundred trees at 15 feet apart will require about kalf all Jere. 

PZums.-A small collection of f!.bout 20 varieties, five trees ot each, Dl81 b. 
planted ISO that records of crop!! can be maintained and the best varieties tor com­
DlIlreial PQ.J'po~ aseertaiT)Cd. ODe hundred trees ai 15 fee~ apart will require 
ab.ou~ baJf an fU:01.'e. 

Skareefas.-SlIat'ee/as arc grown from seed and there is little doubt that man, 
of the trees that are sold for planting have been raised from inferior tYPIlI. A. 
collection of skaree/as from various parta of India where they are reputed to do­
well wil~ b~ wor:tliw~il/!. tocnlj.ble a sel\lctio)l to be J.lIade of tl)OBe that produce 
tPJits, pf gop,(,lqpalj.ty and ~ave good cropping properties. A really good strain 
~uld, th.~, be w()r~.ed llP' E,xperi.m.ents in budding the Bharee/GB have just beeD. 
.ta~4 

, About 400 treeS at 15 feet apart will require about 2 acrea. 

Papitas.-These are also raised from seed. Some goodi strains are already 
being grown in various parts of the province. If, however, a reaDy big effort 
wem made to get together a representative collection of aU the best straina avail­
able, propagation continued each year from 5electt'd fruits of t.he highe!l. quality 
oniy, a r~y fine IItrain could be developed. Work along these linea is already 
~,e\D~, d,on,e but on a small scale which can ne\'er attain the same re,'!ults. 

Papitas can bj! grown, in between other fmit trel!ll while the latter are young 
'19. Jf.o, 8,t~a, 4nd wi]}. ,btl J,"equired. 

Loq'Uats.-A collection of these, five trees of each variety, may be planted fq 
¥Ce];'tam.. 'Y1)i$lh are the best market varieties. Two acres w.ould probably be 
suliicient and would allow room for new varictilll which may be imported. 

1!f,~c~7J.q.n~o'lJ$.. [rwf tr.ees.-,-A plot should also be, reserved fur miacel~u. 
fprlt ~s •. su~~ a,s le~iB, aonlas, ja,,!uns, bananll4, grapes, jackfruits, ~av~ 
persimmons, etc., to ascertain thp bl'st varietiuli fQr commercial pnrpo!!l!l. l!:veD 
in kinds where there are few varieties, such as aonCa and jamun, an effort to-
_Cbll~t ~~es might ' quite ',tikely 1leSUti; m tlie,diswvel'Y'~~ .. wp1!Oved 
'Yanety. . . ' 

',', iA J?lp~ 9~ :J.Q ,a~e~1!S U,l. I!:rle~t w.o~d p'robll.~ly' be sufficient tor t~ mi~-, 
neous kinds. ' 

) (;'Pg-. Pf!COr4spf,or, a,\l ,~d9 ~f ~ r8!lo~ should, be IJ:!8in~in~ of the 
yearly crops of' eacb variety and, if pOSSIble, of each tree .. JteCor!ls of average 
Belling prices Should also be maintained. These records, together wit!" record- Of 



~aintenance costs tor. eadt plot, will make it possible to work out with & ta.i~ 
amount of accuracy the probable expenditure and receipts for I!ach kind of fnii' 
crop for each year. This is infonnation which every prospective fruit grow~ 
woulli like to have and which the department shoultl be in a position to give. 

ManuriaZ experimentB.-While a good (leal is known about the manuring of 
fruit trees very little hall been done in the way of definite experiments in the 
United Provinces. Such experiments must, of course, include artilicial manures 
and green manuring. At ll:ast 50 trees of each of the more important kinda of 
fruit trees .hould be grown solely for manurial experiments and should give 
valuable results. For this purpose about 10 acres should be lIufficient. 

Catch cropB.-These miglit include other quickly mat\iring fruit crops such ail 
'fJapit4 and phalsa, agricultural and vegetable crops. The long period which 
elapses between the planting of the more iI.oportant kinds of fruit trees and the 
trees coming into flill bearing is probably one of the main reasons why fruit grow­
ing has not heen taken up more largely especially among the landowners of small 
eapital. Any assistanoo which can be given in this JiI'IlCtion will undoubtedly tend 
to populariZe f11lit growing. 

Grading and packing.-·Praclically no grading is done at present. Packing 
lDethodsare unsatisfactory. In the Saharanpur district, and possibly in other 
Clistricts, boxes, usually kerosine oil boxes, are gradually replacing basketit, and 
.uthoughsolDewhat crude, represcnt i. definite advance. Much, however, remAins 
to be doIi~ Suitable contaihers for eaeb kind of fruittnuSt be worked oilt. ,,'Ol" 
the hotne market good grading and packing will resultiD. better pricl!S as' they 
have done for temperate fruits in .,ther parts of the werld. If the United Prov­
Inces is to obtflin B slilU'l':! in the export trade of mangoes, which now seems certain 
W develop, good grading and packing will be absolute eBsentia1ill 

Imeet flest. und f""'gus dilfeIl3es.~A8 • result of researeh work at PlIl!At ~wn­
pore and elsewhere much is known about insect peRts .and fWlgUS diseases. In ." 
iltrge ~01'ng OTchard such 89 that eontp.mplated mllcb work of a practiclll nature 
eoultl no doubt be done to ascertain which methods \:If control are the beat,·&JUl 
.most economical. 

LoCAT10N 'Oll' kXl'ERIllENTAlo oRcHARi>. 

The experimental fruit orchard should he located in a district known 'to be 
.ruililbJ.e ror fruit growing. Therl' are several good frUit districts in the United 
ProVinceS. ot theSe aCcording to the beputy f>ii'ootor 01' ,GardenS, Saharan­
'p.ur would b~ the "best. It is alrflady a large fru~t groWing dish'ict, the Jill.inoer-of 
lli1da of mlll trees that \la~ be l!ueeeesfully grOWJI. is }lrobably large than m ot,ber 
districts, there is a resident superintendent of gardens who eould take ~kargt! ~t 
the experimental orchard,. and there ia. & botanical gardeu ma.intained by the United 
-Provinces Go~m~nt wiUt. capital outlay of Rs.1o,29,U1and.aBarinual HpeD­
<diture of. &.19,50D on its. maintenance. It is al'so the bead-qilarters of .. thjt 
Deputy Director of Gardens, United Provinces. 

, In a venture of this kind in which the Ilsefullife of the trees will V&J:1 aeeorcl­
'ing to variety, from IO to 50 years, it is not iesirable to plant them on rented 
,AnKl unless, on .8 leRs~ of at ]eait 50:. ye8l"l:l.' ... It win b~ stili better for the orchard 
to b~ located 'on GQvernm.ent land, mther trattsferred frOID BOlDe otner depa:rtm.enfl 
'o\' ~ilrcliased roi:' the purpose. It shonldbe irrigated either by canal ot by tuba 
wellS. trhe latter method 'w61lld b'e jll."efetablll as there 'woUld be less ti'oubie from· 
.,veeds, more aeenrate records of water required for the flrees could be inaintainlld, 
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,lind it lhmia. demol1~tl'Rte the pos~ibilitie!l of fruit growing 011 land hoL i!'tig.tell 
hy canals. The location ahould be easily accessible to encourage visits from 
,people interested in fruit growing. 

COST 01' PRo,POAAL8. 

Non-recurring. , 

Lancl.-About 100, acres will be required. This is more, than' dctailed in tbe 
foregoing note~, but some spaee will be required fur roads and buildiuSB, and a 
little should be left over for adliitiono.1 experiments. ,I understand that the 
Punjab Government has allotted 500 acre8 for fruit trials; etc., at Lyallpur. Ttu. 
elltimate of 100 acres iR, therefol'l!., cornparati,'ely very' modest. 

'l'he following are rough estImates for purchase of land in the Saharaupur 
district :...,.. , 

Purchase Hs. 20,000 for 100 acres, rl'nt Rs. 1,300 for 100 acres. 

These figures are liable to considerahle mOll:iticlltion on account of acceMibility 
of land, irrigation facilities, etc. It would be better to purchase the land, .. i' 
would be uneconomical to invest money on improvements On a rented or lealed 
;piece. 

Buildings.-(l)' One building comprising B packing shed, store room and oft1ce 
room. Lump sum estImate Rs. 2,000. This building will not be required durin~ 
,the f4"st two or three years. A store room will, of course, be necessary but oue 
of the maW, quarten can be used for tT'llS purpose until a proper one ia built. 

Lump sum Re. 2,000. 
(2) Ona building for bead mali'. quarters } 

(3) One building for mali's quarters. ' 

Road.s;-Some pucca roads will 'certainly be desirable to enable manure, eto., 
to be brought in and frui~ to be taken out, &lid alllO to enable tbe visitors to get 
zound the orchard' comfortably. Lump sum Rs. 3,000. Roada are not essential 
:at the, beginning and may be deferred till more funds are available. 

Fencing.-This is e~pntial. The length of fencing required will vary accord­
ing to the shape of the land. Lump !IUD Rs. 4,000. 

, Masonry water chan"els.-These are not absolutely essential to begin with 
~6ut it ,is certainly desirable to havp them to avoid loss of water which always OCCUr'll 

in katcka water channels. At a rough estimate 7,000 running feet wiD be required 
:which, Itt annas eight per ruuning foot, will cost Ri. 3,500. 
" Tflbe-wen.,.-If eanal irrigati~n is nQt availuble tWo or three tube-wells will 
,be required. 

Digging 1I01es lor freeB.-Many of these' ean, of eouna, be dug by the ata1! 
'but at the beginning thcrewill be a rush and it iii therefore advisable to pro­
Vid'e forsorne holes 'to be dug by a contract. For this purpose Ra. 300 sbouId be 
su!licient. " .. , ., 

M'afture.-To ensure ~od ~wth iUs essentiai that manure should tiemUed 
~th the Soil before pIa:ntfug, Rs. 2,500.' ' . 
" ;' C~ri Of-tree,.-A number of trees can be supplied tree by tbe Government 
gardens ,but soine. will be imported from foreign countries, and othen, especiall~ 
:Jl!ilngOes, , ,fMm v&rums parlCJ of India. It is" ditIicult to make' an· estimate, 
.~ •. 3,000 ""ould probl\bl~ ~be. sufficient. 
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lmprnnlfJti.-These will inolude a spraying maehine, fl1!IJtDrIJ" ete., Rs. 500. 

CIJttu.-At 1e/l.l!t two pairB of bullocb will. be required for ploughing work.­
.Lump sl1m Re. 400. 

Detailll fit u.. cost ot the proposed .. Fruit research BChame" for plains al 
Saharanpur. 

N ofl-f'fJcv,rring chIJrge,. 

Land 
Building&, packfng ahed, store room and office room 
Mali'. quarters 
Roads •• 
l"encing 
Masonry water channels' 
Two tub&-welTs 
Digging' holes for trees •• 
Manure 
Cost of trees 
Implements 
CatUe 

Total, Non·recurring 

.. ; 

Firat Second Third Fourth 
Particnlars. year. year. year. year. 

BIaJJ IJM uf4bI;"4m1lf1l. Ra. Ra. Ra. n.. 
One member of Subordinate Agri- 1,68!) 1,680 1,800 1,800 

.,ultural Service (trained in gar.-
den circle) on overseer's grade 
pay Re.I40-IO/2-240. 

One hftad mali on Ra. 30-2--50 .. 360 384 408 432 
One aaaistant to head mali OD Ra. 240 252 2M 276 

2()-!-1-30. 
Four mal;" on Re. 13 each .. 624 624 624 624 
Twenty cooliea at Re. 10-8 each .. 2,520 2,520 2,520 2,520 

Total. Pay of eatabllahmllllt .. 0,424 0,460 0,616 0,652 

Ctmlingemiu. 
Miacellaneoll8 (including purchase 4,000 4,000 4,000 4,000 

and repair of tools, purchase of 
manure and cost of water, etc.) 

Total, Contingencies .. 4,000 4,000 4,000 4,000 

Total, Recurring .. .. 9,424 9,460 9,616 9,652 

Total, Recurring and Non-recurring . . .. .. .. 

Rs.. 
20,000 

2,000 
~0tJ 
3,IlO~ 

4JjOO 
3,500 

16,000 
300 

2,500 
3,000 

600 
400 

67,200 

Fifth 
year. Total. 

Re. Ra. 

1,920 8,880 

456 2,040 
288 1,320 

624 3,120 
2,520 12,600 

6,808 27,960 

4,000 20,000 

4,000 20,000 

9,808 47,960 

.. 1,05,160 

N.B.-The garden stall of the Government will be incharge of the work and hence no 
great demand haa been made of tb6 overhead charges. The exist ing buildings in the Saharan­
pur garden will be utilized and ouly a few necessary items required for the working of the new 

, piece have been asked for. 
LllCAR . 2Z 
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An abstract of the costs of the complete scheme for hills aDd plaiu. 

N_eewt'. BcWri..,. ToIGI. - 'ng. 
Ra. Ra. Ra. 

Hill scheme .. .. . . .. .. 26.000 2.60.250 2.86.2ro 
P1ain&scheme .. .. .. .. .. 57.200 '7.960 1.05.16& 

Total coat .. .. 83,200 3.08,211) 3.Dl.40U) 

ANNEXURE VIIL 

Bcheme for the OTa,,' of Ra. 15.980 from 'h. Impef'ial COWIcil 01 .Agricultural 
ReStaTeh, fOT eX1Jerimlltlts 071 the preser'l1atio71 01 Iruit. and "egelable •• 

1. Fruit preservlltiOfl indispensable 10f' developme,,' 01 lruil iftch"try.-l''rUlt 
farming and fmit prc8ervation must go hand in band if the- fruit industry it 
to develop on proper lines. Even in a well-mauRged garden there is alway. 
a considerable per~cntage of .fruit that is unlit for sale in the fresh marke~ 
either because it is, too small, or unshapely. or partly spoiled by inaeeta or fungus, 
or overripe, or underripe, or is ilefective in some otLer way. SOWL·times In the 
case of easily pprisbable fruit, ('ven if it it: good it cannot be fold at a profit 
merely becaus(' . of It tl'mporllry glut in the market. The present practice is thll' 
inferior fruits are eiiller auctioned in the market mixed with good fruita or 
are allowed to go to waste. .I<'rnit farming can be profitable, and make continued 
progress only if first class fruits are placed on the market (both local and outside 
markets) and inferior fruits are utilized for various by-producls in a way that 
will ·fetch an economic return to the grower. 

2. Surplus fruit in '718 Punjab.-In thp Punjab at present a large amonnt 
of fruit goes to waste. In mango·growing tracts of tho! districts of Hoshiar­
pur, Gurdaspur, etc., ilie fruit in some years docs DOt fetch even Re. 0-8-0 
a maund. Thousands of m:lUnds go to waste because it does Dot pay to· pick 
or cart it. These fruits, although of poor qnality, migbt DC't'ertheless be Il8ed 
for some by-products. Similarly in date-growing tracts, due to nntimely rains in 
many years a good 'deal of the fnut goes to waste, which might be used for pro­
ducts like vinegar, etc. In the Kulu vaIlt'y Mr. Lee, a prominent fruit grower, 
reported that in. his garden (covering 11 acres) alone abont 1,000 mannds of 
pears went to waste last year. In the plains it sometimes happens that the entry 
to the towns, of some kinds of fruits, is probibited owing to cholera with the 
result that a large aUlount of the easily perisbnble fruit in nearby garden gc.es 
to waste. 

3. ImpOrl int(J Indla.-There are no separate figures of eanned fruit and 
vegetables importt'd from abroad, but some idea can be got from tne fact that 
imports into India of fruits and vegetables in the year 19Z1-28 amonnted to 
Rs. 2,01.93,711 of wbich dried, salted or preserved! fruita alone amounted to 
Rs. 1,76,86,786. Preserved fruits are at present mlrketed at a price even beyond 
the reach of fairly wen·to-do Indians. For instance a tin of fruita (peaches, 
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Jnml'I, etc.) and B tin of peas which are retailed -in a rich eountry Jik& the United 
Sta.tca of America at Re. 0-8-0 and 0-6-0 each, respecti .... ely, are sold here at 
It... 1-8-0 and 1:2-0 each, respectively. These articles, if manufactured locally, 
can be maruted at a W'Il' luw price, and in tLat cadi! the demand for such pro­
ducts will risc very rapirl~y. The Empire Canning Council has also laid very 
great emphasis on the necessity of developing this industry. It remarks that in 
the United 'States of Aureri('n there was in 1927 a production of canned foods alone 
worth over one billion dollars ($1,000,000,000) "hile the British Empire capable 
of producing almost every kind of fruit, and with Dlany times the population of 
!United .Statee of Amelica, CUll only produce a fractiou of what America does. 

4. Productll for whicl. 'here ill scope in the Punjab.-(a) The production of 
'VarioWi products such as vinegar, jams, jellies, etc., should Le tried from fruits 
like date~, mangoes, pears and' apples, etc., that go to waste at present. There IS 

a crying need for doing someUnng iu this dirt'ction in Kulu, in the mango loca­
lities of Alnbala, Hosl:iarpur, Jullundur, and Gurdaspur districts, etc. 

(b) Or&lll:8 IIllU'JDamde, lemon. juice, candied orango peels. 

(e) Tomat.o aauoo which is relished both by vl'getarians anel !lon-vegctarians 
.and which is already being imported in large quantities from abroad. Tomatoea 
.are being grown in' varions parts of the Pun.iab a1Dlost to perfection. Their pro­
oduction would at once increase it they 'could be utilized! for such products. 

(d) Dried fruits and v~etables like apple riugs, cauliflowt'rs, peas, etc., 
(dried by modern scientific methods) especially in hilly places whcre transporta­
tion charg~ are proliThitive and fuel is very chellP' Dried vegetable and fruits 
llardly weigh from 5-20 per cent. of their weight in the fresh stage. Apple rings 
:are made ill Kulu and vegetables are dried aU over the province, but the quality 

• is miserably poor. 

(e) P,eservafiMI flTpecrs ,crnd gram i'll the preen 8tate.-P~as and grruns 
Clan be bought in the market, when. in season, at almost ~llle anua a seer. and 
.if grown by the manufacturers they will CO!;t still le89. 

'5. If the proposal is approved of, investigation will be started on the 
manuflU'ture of products in the order given above. The above work will keep 
a man busy throughout the yellr. The scheme is for three years, and the 
Assistant aSKed for in nppendix A (Annexure IX), would stay for three to four 
montlis during the summm- in Kulu, and for the rest of the year at Lyallpur. 
In the K-ulu valley he would devote his attention to improving the methods 
of dlj'ing vegetnble3 and fruits (apple rings, etc.), and to the manufllcture of 
produets like vinegar, jams, etc. The rest of. the work will be done at LyaU­
'Pur. 

6. Facmtics already .wailable.-'Tbo Punjab Agricu1tural CoIlege has alrelldy 
-got a amnn laboratory "ith ne<'essary equipment suell as can-sealing mllchines, 
bottIe cappt'rs, COOKIT!I, pre!lSur9 sterTIizCl'S, sto!am jacketedi kettles, juice extract­
ing lll't'S'I. slicers. pulper, vinc~r generator, etc., etc. A smllll "ertieal stl'am 
~ngine for the supPly ef steam has albo been ordered. 80 there will be no great 
expl'nditure for apparatus, etc., for carrying on work at Lyallpur. Fur work: 
ill Kulu, howe,'!"r, a certain nmnunt of extrs. eqnipmcnt c06tin~ I1Jto~ther 
Rq. 1.500 "'iII hllve to hI! provided. The "'ork ",,111 be camct! on under the 
guidance bf the Fruit 'Specinlist to Government, Punjab, and the extra staff re­
quired will only be one ResCl\rcb Assi5tant and one Laboratory .Attendant . .... 



359 

ANNEXURE IX. 

Appendi:J: A snvu·ing expenditure i~ connection with 'h' ~J.em. fo, eXl'iMe,," 
~" ,tke pr6S8r'l1attOfi 0/ fruit. a"d ve98l,d"!II'. 

FIRST nUl. 

Non-ru:"rri"g. 

Apparatu8.-SuC!t as juice extracting press, barrels, bucke~ 
pans for hoiling juice, kettles, tin cans, bottles glll>ls 
jars, a small dehydrator, tra;ls, stove, exhaust f;n, eto. 

Recurring-

One Heseareh Assjstant at RS .. 250 per month 

Orie Laboratory Attendant at Rs. 30 per month 

ContingcllCies ·such as fruits, extra labour, etc. 

Travelling expenses 

Total recurring 

Total non~reeurring 

Total 

EXPENIJITURE 2ND YEAR. 

Recurring-

Staff same as 1st year 

Contingencies 

Miscellaneous Appa1'8tus 

Travelling expenses 

Total 

EJr;PENDITl;RE 3nD YEAR. 

Same as 2nd year 

ttl. 
1,500 

3,000 

360 

800 

500 

4,6 fjU 

1,500 

6,160 

R9. 

3,360 

t!UU 

250 

500 

4,910 

4,UIIJ 

Total for 3. years :.. 15,9!W 

,.., 

ANNEXURE X • 

. COPY OF LE'l"l'ER FRQM THE SECRETARY TO THB GOVERNMENT o. ASSAX Ilf '1'BB 
TRANSFERRED DEPARTMENTS, AGRICULTURE BRANCH, TO THE SECR.ETARY, Ix­
PERIAL COUNCIL 011' AGRICULTURAL RESEARCH, NEW DELID, No. 3342-E., DATED 

SHn..LONG, THE 10TH DECEXBER 1930. 

I am directeij) by the Government of Assam to forward a note by the om­
eiating Director of A.griculture, A.ssam, outli,ning a scheme for investigating ~ 



1'00000?ilitiei of t~t eultul'e ia tbis provinoe on an organiseclbuis, and to request 
that It may ~ lald before the Advisory Board so that it lWly be presented to 
the next ~on of th~ GQ~erning Body with this Government's request for 
tiuanmaJ. ald. As the Couned are aware, the resources of the province are 
lamentably insu.Oicient. e,ven for work upon the staple crops, and it is impossible 
to allot mwe than tri"181 amounts for the purpose of experiment in promising 
llew fields Bucla as tll18 of fruit cullllre. 'rhe Assam Go"ernmenf; therefore, trust 
tbat the C9uacil may find it po~ble to contribute the whole l'tlCIurring and non-

o recurring east C)f the venture, especIally ill view of the natural suitability of the 
province for I';r;pansion 01 frui~growing, lind also of the fact that the dClWlnds 
1I1ade by them upon the Council's resources have been limited by strict scrutiny 
of the proposals I11&dil by their .Agricultural Department. The nature and scope 
of the scheme are fully deLalled in the accompanying note. 

A SCHEMm FOri. EXPF;RIM~NT ON FRUIT CULTURE IN ASSAM.. 

1. With the large area eovered by hill districts and the varying climatio 
.and soil oonditiona, the possibilities of fruit growing in Assam are very large. 
,OUt of a total provincial area of 35,299,970 acr6S the hills comprise 13,950,080 
at.Tes, of whieh 11,120,826 aCl1!S are reported to be arable and only 909,~ 
acres are under actual cultivation. A considcrable portioD. of the arable area 
in the hills could be planted profitably with fruit plants. The importance ot 
'Assam for fruits has been stressed in paragraph 515 of the report of the Royal 
Agricultural Commission. Most of the plaine abound in "Tillas" ;~r smaIl 
.hillocks, which though not' very suitable for ordinary crops, may be profitably 
planted with fruit tr«'s. In the plains the cnltivation of fruits, wherever pos-­
,sible, is likely to prove a much more paying proposition in Assam, with its lahour 
difficulties, than D1&o1 I)f the ordinary crops, particularlY for educated farmen. 
The actual area undor fr'lit$, l'I'ots and vegetable is, however, reported to be onil 
045,293 acres, of which perllaps less than half is under fruit. 

2. Citrus /ruits.-The orange is par erceZlefice the most important comme,.. 
eial fruit in Assam. Oranges from A~s8lD not only supply the markets of 
Bengal, including Calcutta, but e17en find their way up to Akyab in the east, 
Madras in the south and Benares in the west. ,The fruit is grown extensively 
on the slopcs of the Khasi Hills RD.I is extending throughout the plains of the 
whole province-the pl't'sent acreage being estimated as about 11,000. With 
. proper methods of cultivation, pickiug and marketing, the Assam orange should 
;lind a ready market throughout India, Burma and perhaps e17en in Europe. 
!ltecent figures of export are not available but the ligures from 1904-05 to 1921-22 
ind&cate an annual export varying from 29,837 maunds valued at Rs. 2,38,696 to 
104,714 mds. valued at Rs. 5,44,514 through Chhatak in SyIbet, through which 
place most of the oranges of the Khasi and Jaintia Hills pass for export ,by 
boat. The export tllrough other channels must be at least another 25 per cent. 
of this figure. Most of these oran".res find their way to Bengal and other pro­
vinces, which shows the interest of other pro"inces in the problem of improve­
ment of the crop. There are variollS probl~llIs m connection with its cultivation 
'which require investigation. 

l'he mORt serious factor limiting the cultivation of oranges in Assam is 
tile yellowing or "dif'-hack II of the trefs, the l'ause of which requires further 
investigation. Enquiries show that tliis is acting as a serious deterrent fA> the 
e.:(pansion of l'ulti\"8,tion. The most important line of investigation, however, 

:will be the trial of 'suitahle sfocks for budding. Budding is a simple method 
for propagating a large number ot trees ill. a lihort time, and., in the case of . ' 
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or.anges, ,the bUdde<l trOC'S may be expected to come to fruit in. three years 
~'hereas a seedling would take about seven yeal'S or more. Thi8 presents all 
op~ortunity of gettIng a hardy root, whil~ bud:ded trees produce more uniform 
.fruIts..and a hettCl' sb.aped tl'~e than seedlings. Expel'iments are being made Oil 

this line at Haflong 'and Khanapara (Uauhati) fruit gardena but the work 15 

.restri~ted by limited resow-ces. The area8 both at Hatlong and Khanapara re­
quire enlargement and a much larger number of plants have to be budded than 
the department has been able to deal with hitherto. Varieties from other pro­
vinces should also be tried. The types grown in the difIerent parla of the pro-

; vince vary somewliat in quality. The most promisiug t.ypes should be tested; and 
suitable selections made for different localities. 

~'hel'e is 'a large demand already for orange seedlings and grafts from 
,within and beyond the provinee, WhiCh cannot be supplied. Properly develop­
ed, these two "Stafions win be ahle to supply all tlJe requirements. Grapefruits 
are rapidly coming into considerable importance and there are large possilJi­
lities of extension in As.."8.ID, the soils of which are suitable for most citrus fruits. 
l' Pomellos" are already largely grown. During tbe last ycar some budded grape 
fruit plants were 'obtained from Florida and planted at Jorbat and Hallong. 
Some of these have come into fl1lit this year 8lld a few more plants have been 
indented for. Budding has al"S0 been started. It is, however, lleccss8.l')' to carry 
out systematic experiments on a more extensive scale. 

in. paragraph 515 of their report tbe Royal Commission have mentioned 
the transport difficulties of frult growers in Assam. This is indeed a aerious 
difficulty .but a preliminw:y enquiry is nea!!!..<:ary SO that remedies may be sug­
gested to aohievc substantial results. It has not been possible to ascertaill 
the loss cau.oedby present methods of picking, packing and marketing of oranges 
.but this is known to be considerable. Not only is there loss in quantity during 
transit, but defective methods of picking and packing are undoubtedly respons~ 
hIe for a considerable deterioration in value. Oranges are transported from 
.ASS&Jll by country boats, steamers lind railways. To enable the growers to get 
lhe maximum value it is llecessary to IWike careful enquiries as to the degtinatioll 
of the frult and the cheapest and quickest metbods of trallsp0rt. A marketing 
tlfficer has, tnerefore, been provided in tlle scheme. He will make enquiries a~ 

. 'to how tIhe oranges are sold, tnelr ultimate destination, methods of transport, and 
loss during transit, anil will suggest remedies. It is very probable tbat action 
tin co-operative lines will considerably redlUce the losses, but for such a purpose a 
special trained officer is needed. . 

3. Deciduous FMlifs;-The nperiments tiD the deciduons fruits have bet>n 
: ~arried out mainly at the La ChaumiereGarden, Shillong, since 1912. It has 

been shown tbat certain varieties of apples, pears, peaches and plums ean be groW1l 
. lluccessfully, and grafts have been supplied throughout the province. Dunng the 
last ten years over 1,500 grafts are reported to have been supplied from the 
LaChaumiere Garden to various places including Barisal in Bengal and Ranchi.. 

4. There is now little doubt that with the selection of suitable varieties 
pears, peaches, plums .and eertain nrieties of applt's can be grown in all the 
Khasi and Jaintia Hills and fruit-growing can be developed as a very profitable 
business. It is also cle~r that in many parts of tbe hill areas deciduous fruits 
ean be SUC4'l'ssfully grown but it is now desirable to discover which varieties 81'9 

"II\ost suitable for partieular areas. Experiments on a limited lK'ale have been 
earned out by various peI'SoUs. 'l'hese hllVe, hcwever, not been carned out syste­
matically: Q~ ~e:r~!eJltifi~ ~nt!oL !t ~ Ilecessary to extend the experiment. 
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an.l keep aceurats records, 80 that the varieties best Euited to -each JooaIity ma1 
b,_ selected. " 

The principal experiments to be earried out may be summarised as 
follows :-

1. Trial of varions indigenous stockS for grafting and budding. 

2. Trial of different varieties under different conditions. 

3. Selection and propagation of a few definite contlllercial varieties and 
their extensive distribution. 

4. Trial of various manures and fertilisers. 

Incidentally experiments will also be con(lucted on the following Jines :-

1. Control of fbe .. woolly aphis" (aphis Janigera) as well as of other 
diseascs of deciduous fruits. 

2. Trial of varIOUS methods of pruning. 

3. Commercial management of orchards. 

4. Encouragement of pri"ate commercial orchards wherever possible espe­
cially by supplying suitable grafts.-

5. Introduction of better methods of picking, packing and marketing. 

6. A good deal of work along each of these lines for deciduous fruits bas 
already been done by the late Mr. C. H. Holder as the lessee of the Goverllplent 
Garden at Shillong. a large number of grafts were obtained from abroad and 
many of them have been I!UcooAsfully grown. A number of imported and indi­
genous stocks ha"e hecn tried, but the rocperiments have not yet been exhaustive­
or rcduecd to seirmtific forDl. ASRam with its wealth of jungles afford,; a parti­
eularly fruitful field for experiments with indigE'nous stocks, which require further -
investigation. 

6 .. It is, therefore, propo...<-ed that the experiments on deciduous fruits should 
he carried out at and from the La (''haumiere Garden and that on citrus fruits 
at" the Khanapara l"arm at Gauhatiand the Baktiar Farm at Hafiong, bOth of " 
which require extension for the purpose. 

7. DEtails about these datiol's are given" below :-

La Chaumiers Garden.-This is believed to be one of the best garqens for 
deciduous fruits on tliis side of India. It eontains an arable area of 30 acree 
of which 22.66 acres -are under fruit trees. There are now about 6,000 fruit 
trees in the garden, consisting of 3,171 applE'S, 775 pears, 362 plums, 321 peaches 
and the bahmee of miscellaneous trees mostly in bearing condition. A large 
number of the trees, however, require replacement and attention. Tbere are also 
a large number of grafts. The garden was started in 1912, and was -under the 
management of Government until 1921, when itwaB leased out to the late Mr. 
Holder, previously the manager, on behalf of Government," who died in August 

-J9:10. If the present scheme is accepted aU experiments on deciduous fruits will 
TIe earned out at fbis station, which will also form the nursery" for supplying 
grafts of these trees for the whole province and perhaps beyond. -With prop~ 
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development, it is eonfidenUy expected that a1 least 1,000 grafts e8D fllf mppn8l! ' 
annually from this station. The stauon will be UlIIier the immediate 8upervisioD 
of a Fruit Inspector: 

Khflf'KJpcwa. Gflllllati.-This station will be used for experimenta on citruJI. 
fruits and pineapples as outlined above, particularly for the ABsam Valley. 'l'he 
present orchar~ consists of about thl't'e acres ouly and tbere is 110 I'OOm for 
expansion except by acquisition of some mort' land. Th('re is an area of about :. 
acres of suitable land contiguous to the prel!ent orchard which can be a.cquired. 
Budded orange plants- will be supplied for the Assam Valley from this statian. 
Five acres Should be planted with oranges. 

There are at present about 450 orange trees wLich are expeetecl to come 
,into bearing in 2 or 3 years. 

Baktia,., Hajloflg.-This w11l be the main statioll for work on oranges and' 
pin.eapples for the Surma Yalley. There are now about 250 orange' trecs, most 
of which are in a bearing condition, and O'V1!r one fhOllsand seelings. , The work 
Oll budding oranges has bren carried on since 1925, and some of the budded plant. 
hve come into bearing this ~er. This orcJllucI require. expansion, and plenty 
of contiguous Government land is available. At present an Overdeer is in charge 
but more expert snpervision is reqUIred and a Fruit Inspector will be stationed 
I,ere. ~'ive acres should be planted! with oranges. 

8. StaJ/.-The experimental work will be at any rate for tlle present, under 
the supervision of the Economic Botanist, who bad ppecial training in fruit cul· 
t'ilre in C"alifornia. The whole of his saTary and travelling allowmrC8 will b., 
borne by the lAlca1 Government. Any laboratory work necessary will be con­
ducted at the departmental laboratory at Jorhat by the existin&- stalf. The head­
quarters of the present Fruit Inspector sbould lie removed to Shillong'. He will 
be in charge of the work in the Kliasi and Jaintia Hins and the Assam Valley. 
No provision for a residential buJ..lding is necessary as lie C&II e&s11y live in tl'at 
town. A Second l"l'uit Inspector I"hould be appointed for the Surma Valley 
with headquarters at Baktiar. Quarters will have to be provided, as tbe orcharil 
is about three miles away from the town of HatIon&- and no private OOtllleS are 
available even in the town. It is impossible for one Fruit IlI8peCtor fo manage 
the work of the whole province. 

The Fruit In!lpectors will not onTy look after the Government oWllrrds in 
their· respective circles but will also visit private gardens and give advice, for 
which there is great demand, as an increasingly large number of educated people' 
are taking to froit growing. They will al<ro arrange for tlle 1Illl'PI:r of fruit 
trees and grafts.. Each will require a peon. 

Khanapcwa, Ga"hati.-Tlns wilt be in cbarge of an HorticuTfural Assista~t 
working 11I!der the Fruit Inspe6tnr, ShiIlong. As tM headquartt:rs of the Yrult 
Inspector will be in Sbillong, it will be neces.'!Ilry to lulve a superior type of mall 

in charge than an ordinmy overseer. 

BaktiM. Ha!loflg.-The Fruit Inspector, Surma Valley, will liave his ftead­
quarters at 'Haflong and will supervise the work of tLis station, wrue1l will be in 

immediate charge of ail overseer as at present. 

A grafter will be required at ('ach of tbe tbree stations at ShiDong, Gauhati 
anA Hatlong. ,.At present were are pne Fruit Inspector and one grafter .l 
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Xhanaparl\ and onP. O'l'l'r~er at JIaflong. They will conunue bJ be paid by 
the Department as shown in tLI detaili/u estimates. 

D. If H.I' Sl'hl'TI1I' ill ael'f'ptl'd thet'll will be a great iJ1eentive to fruit-growing 
'lnd as the whole ot the produce will 1I0t be j'cquired for consumption within the 
provinee, there will lie a large surplus for export ilud canning, in both of which 
tbl' Empire Marketing Board is interested. 'l'he successful working of the scheme 
'will benefit not only this province but c~sumerB of fruits throughout India. 

Cost 01 Schf'me.-Thc total cost fol' a period of five years will be Rs. 78,656 
aftel' deduction of the present provincial expenditure, as sbown in the abstract. 

Rtcejp, •. -.It is rather dlfticult to form an estilllll.te of probable receipts 
with ally d('gree of accuracy as tbere are rew data to ~o upon. It is believed 
thllt the presCJlt receipt, from the eale of fruits from La Chal1mlere GaI'<fuh 
1I-m not be less than betwecn Rs. 2,500 to Rs. 3,500 per 8JWWJ1. The probable 
receipt from sale of grafts may he estimated lit Rs. 500 per allnuin. 

Both at Haflong Rnd KMnal>ara it is proposed to have about five acres 
undrr orange trces. W hen th~ come into bt'al'ing, the receipts may be estimated 
at Rs. 2.500 to Rs. 3,500 fram each. 

If the COIlDeil of Agricultural Research prondes the extra. funds needed 
the I'XI'C!'s rl!l'l'ipts ov"r tho~e for the present year will be allowed for on sue/1 
tenus as Dllly be agreed upon between the· Council and Government. 

B. N. CHAKRA VARTY. 

The 25th l\"o'l:tmbllr :W30 • 

.A hRtrnrt of I'!stimntl'8 l(Jr frUit culture ill AS8I1m. 

Non- Net recurring fo~ 5 YE'ars (after dooucting contribu-
recurr· tion by IbCal GOvernment). 

ing. 
Particulars. 

1st 1st !nd 3rd 4th 6th Total 
year. ~. year. year. year. year. I'OO1lrt-

in/!. 
1 2 3 4 I; 8 ')' 8 , 

Ra. Ra. Ra. Ra. Re. na. lts. 

1. Fruit Y:nv>rimt'ut Sta. 9,200 l,sr.o 1,562 1,574 1,588 1,598 '1,87!) 
lion at lJe.Ronl!. 

2. Fruit Experiment Sta. 6,000 1,420 1,492 1,564 1,636 1,708 1,820 
tirD at Khanarat'8 (Gau. 
hIIti). _ 

3. Fruit ~riment Sta- 5,000 3,910 
lion at 8hillon!!. 

3,9~2 3,982 3,994 4,054 19,862 

4. Appointlnt'nt of 0"" Fruit 
In.rector in the Surma 

5,300 2,280 2,580 2,700 2,712 2,832. 13,104 

Valley with h.>8'!quar. 
tel'S at Hatlong. 

6. Appoint-ment .• of One .. 5;500 .. . . .. 5,500 
Marketing ,En'luiry 

.. .. .. 
Olliuer for one year. 

Total .. 24,500 14,660 9,556 9,820 9,928 10,192 54,156 
, . , -LlICAB 
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Estimate for the Fruit Experifllcnt:l Sfatio,. at HlJflo"g. 

1st year. 

Dcta.ila. 

Non·re- Reo 
curro cun· • 
ing. ing. 

I 2 3 

ESTABLISHMENT. Ra. Be. 

.One Overseer (Ra. 3~/2- .. 360 
50). 

()ne grafter mali (Ra. 25-1 .. 300 
40). 

Allowance, eOO.-

Tr&velling allowance .. .. 50 
Water supply .. 2,000 .. 
Reclamation •• .. 600 .. 
Godown .. .. 2,500 .. 
Overseer's quarten .. 1,200 .. 
LabOUrer's shod .. 500 .. 
Quarters for grafter mali 1,200 .. 
Fencing •• •• 1,000 .. 
Furniture •• .. Jo-J .. 
Implements .. 200 .. 
Seeds, plants and manures .. 400 
Wages of labourers .. .. 1,000 

Miscellaneous contingencies-

Stamps, office expenses, .. 600 
etc., including one gar. 
den mali. 

Petty repairs •• .. .. 300 

Tptal .. 9,200 2,910 
---

Dedud-Expenditu", to 
be met frOID Provincial 
grant--One ove1"llOO1' 

.. 360 
Contingencies 

menial. 
including .. 1,000 

---~-
Total Deduction .. .. UiO 

----
Neteetima~ .. 9,200 I 1,550 I 

-' 
Net non-recnrring 

• Hecurring for 5 years 

2nd 3rd 
year. year. 

Re. Re· 
curro curro 
Ing. Ing. , 6 

Ra. Re. 

360 408 

312 324 

50 60 .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. 
400 400 

1,000 1,000 

600 500 

300 300 

2.922 2,982 

360 408 
1,000 1,000 

1.360 1,408 

1,562 1,574 

Grand Total 

4th 6th Ultimate 
year. year. annual. 

Re- Re· Re-
curro curr- en"" 
Ing. ing. Ing. 
6 7 If 

Re. RI. Re. 

408 ~6 492 

336 348 3U 

60 80 liO .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
400 400 400 

1,000 1,000 1,000 

600 600 600 

300 300 300 

2,994 3,054 3,126 

408 4.')6 49Z 
1,000 1,000 1,000 

1,408 1.456 1,492 
--- --

1,586 1 1,598 

Ra. 

9,200 

71510 

17,070 

1,634 
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E8ti1Tlaf~ (Of' Fruit E.rperi1Tlflntal Station at' K1ianapara; Gau1itJtJ. 

let year. 

DetaUst. 

Non. Re-
meurt'- eurr-

mg. ing. 
) 2 3 

ESTABLISIlMENT. Re. Rs. 

J Horticultural AasiBtaD6 .. 720 
(Ra. 60>-6-120). 

I Grafter mali (11& 25-1 ..... .. 300 
40). 

Quarte." for Horticultural 2,600 .. 
A88iatant. 

Quarters few gmfter mali •• ' 1,200 .. 
Acquisition of land (5 &C18II): 600 .. 
Reclamatio" and fencing 600 .. 
Implements< .. .. 200 .. 
J'urnitw... .. -. 100 .. 
Ileeds, pIaDta and manures .. 20(} 

Wages of Iabourera .. .. 600 

Miscellaneous oontingencies .. 100 

Petty repak8 .. .' . .. 100 

----,.,--

TQt&l -. i 6,000 2,02~ 
I ! 
! , 

, , 
Deducl-J£tpenditufe to be- .. 300 I 

I 
met from ProvinciaL , 
grant-I Grafter mali. 

.. 
i 

(Jontingenciea -. .. .. ! 300 

Total Deduotion -., .. 600 

Net estimate' -. 5,000 1,420' 

Total' non-'l"ecurring 

Total recutting for 5 years: 

2nd. 3M 4th 
year. year. year. 

. 

Re- Re. Re-
Cll11'o CUJ'l'w cun'~ 

ing. ing~ mg. 
4 50 6 

Ra. Ra. Ra. 

792 8M 936 

312 324 336 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 
200 200 200 

600 600 600 

100 100 100 

100 100 100 

~ 

2,104 2,188 2,272 

I 

312' i 324 .j 336 I 

I I 
300' ! 300 i 300 

612 624 i 636 

1,492 1,5M 1,636 

Urand ToW 

6th mtimate 
year. annual. 

Re. Re-
curr- curro 
mg. ing. 

7 8 

Ra; Ra. 
" 

1,008 1,l281 

348 384-

.. . . 

.. . . 

.. .. 

.. .. 

.. .. 

.. . . 
200 200' 

600 600' 

100 100' 

100 100' 

---~~ 
2,356 2,512' 

--- -
348 384-

300 300' 
--- -

648 684 

-1,708 1,828 

Re. 

5;00 
7,820: 

12,820 
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Estimate fO,. Fruit Inspecto,. in the Surma Valley with headquarte,.. td Hafln"g. 

2nd 3rd 4&h 6th Ultimate 1st year. year. year. year. year. annual. 

Details. 

Non- Re- Re- Ra- Re- Ra- Re-recurr- cuu- eorr- eurr- eurr- curro curro 
ing. ing. ing. ing. ing. ing. ing. 1 2 3 4 6 6 7 s-- -

ESTABLISHMENT. Rs. Rs. Ra. Ra. Re. Re. na. 
~ 

1 Fruit Inspector (Ra. 125-
300). 

' .. 1,500 1,800 1,920 1,920 2,040 2,472 

1 Peon (Rs. t5-1/3-1S-:-
1/5-20). 

.. 180 180 180 192 192 2M 

Allowances, etc.-

Travelling Allowance of, .. , 600 500 
establishment. 

500 600 500 600 

Q ... rter for 1 Fruit 5,000 .. .. .. .. .. .. Inspector • 

. Quarters for I peon .. 300 .. .. .. .. . . . . 
Contingenci_ 

Miscellaneous, stamps ' .. 100 100 
etc. 

100 100 100 100 

Total .. 5,300 ~I ~~ 2,700 2,712 2,832 3,276 

RI. 
Total IWn-re<mrring r • • ' .. , .. .5,300 
Total recurring for'5 years 

,0. 13,104 

Grand Total ' ... 18,404 



ERtimatc t(l1' 11/1' l'1'lIit 1::rpe1'imerzttl' Rtation at RhillQng. 

2nd 3rd 4th 
let year. year. ~ear. . year • 

. Detaila. ---------------
Non·re. Re- Re- Re· Re. 
curring. curring. curring. curring. curring. 

1 2 3 4 5 6 

ESTABLISHMENT. Ra. Ra. Rs. Ra. Ra. 

I OV8l'8e81' (Re. 3()......4/2- .. 360 360 408 408 
60). 

I Grafter mali (Ra. 25-1- .. 300 312 324 336 
40). 

Allowance, etc.-
Travelling allowance of .. 60 60 60 50 

establishment. 
Quarters for 1 overseer .. 1,200 .. .. .. .. 
Quarters for 1 grafter JD&li 1,200 .. .. .. .. 
Godown .. .. 1,000 .. .. .. .. 
Labourers' ahed .. 500 .. .. .. .. 
Reclamation and fenoing 800 .. .. .. .. 
Implements .. .. 200 .. .. .. .. 
Furniture .. .. 100 .. .. .. .. 
Beeds, plants and manuree .. 1,000 1,000 1,000 1,000 
Wages of labourers .. .. 1,500 1,500 1,500 1,500 
Miscell&D80D8 oontingen-

oies-
Stamps, offioe expeDB88, .. 500 600 500 500 

etc. 
Petty repairs .. .. . . 200 200 200 200 ----------------

Total .. 5,000 3,910 3,922 3,982 3,994 

Total non-recurring 

Total recurring expenditure for 5 years ' .. 
Grand Total 

5th Ultimate 
year. annual. 

------
Re. Re-

curring curring. 
7 8 -Ra. Re. 

456 492 
,-

348 384 

60 60 

.. .. .. .. .. .. .. .. .. .. .. .. 

.. .. 
1,000 1,000 
1,500 l,aOO 

600 600 

200 200 
:.--4,054 

Rs. 

5,000 

10,86:& 

24,862 

4,126 

Es"rimafe lor 'he (Ippointment 01 nnfl Marketing Enquiry Officer lor one y6(J"~-

Details. Amount. 

Pay at Rs. 250 per mensem 

Travelling allowance 

One peon at RB. 11 per menscm 

Contingeneiill\ ' •• ' ... , ''',.- •• ' '-r', , .. 

Total 

Rs. 

3,000 

2,000 

13~ 

:368 ' 

5,500 
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Al\"NI·a.UU.E XI. 

, Extracts from the 'proceedings of the Advisory Soari!, JantlaTY 1931. 

, llet'i.~ed Bchem-cof reBcaf'ch in frl~i'-growi~j(J iu Madras (Annexure. 1 and II). 
(~) Scheme from ASI'aln for inve.~tiua!iflg the poi<silJilititli ot fruit c,,'ure in .AI/SCIoli! 

(Ann/!;cu,re X).-" Tllerl' WaJI a generalll'eling in thE: BOIU-d that there was need 
for fruit reseal'cl" botb in the provinces and at a central station. 1\9 it happened 
the only provinces'!,hich had submitted schemes of fruit research. were Madras anll 
Assam (Anuexures J, II and X). The Board was of opinion that inlit.elld of oon­
~rdering individual i;olated sc~emes it would be hpttcr if a cODiDlittl'e w .. re to go­
mto the whole questIon of frult research in India and aubmit propoRais for work. 
At the same time it was felt that such a procepcling' would not be quite fair to­
M~dras which when it bad corne ti, the Board with a scheme for fruit rcsC8rth at 
its last meeting in .June 1930 had been asked to revise it in certain respects and In 

the hope also that in the intl'n"lIl other province!! concerned would lIul,nnit' fruit 
schemes so that the pro(,Jpm could be dis('uSSl'd as a whole. No othPr provillc~,. 
except Assam (Annexure X), had done so and it was rather hard that Madra.s 
which had rev.ised itf! scheme (.o\nnexures I and II) shotlld have to wait &; further 
period for its consideration. 

On the other' hand the Board felt stron~ly thllt the problenl should be tackled 
as a wbole an<l, with the conSl'nt of Mr. Hilson, the l\ladras reprl'sentative' ahl'e.,d 
t~at' a fruit committee should be constituted which would Ttrel.'t about three months 
hlllle!! to' Rift. scheme~ of fruit research and to mnke pl'OpOSalli; that this com· 
'mittee should examine the lfadras scheme first and tllat the ~rteme, if approved' 
b:l( the committee with or without amenument, should be eubmitted direct to the: 
Governing Body without its being brought before the Advisory Board as would be 
done in the ease of other schemes. l'be period of three montb!! was given to· 
en.able provinces to come forward with such proposals for fruit research as they 
thought necessary. 

The Board also agrePd with Mr. Plymen that full advantAge should be taken 
of such 'assistance in the examination of schemes as the Imperial BureaU' of FruIt 
Production at East lIal\iIJ~ could render. Though such a procee:l'in~ was "'lme·, 
what unusual it would probably be advi!<ahle in view of the fact that very little: 
scientific 'Work on fruit had of recent years heendone in India ~ utilise the stofe 
of information available at the Bureau." 

ANNEXURE XII. 

~:L"1'ER, FRO.M MoHAMMED SHAnE DAOODJ, M.L.A., TO THE CHAJBMA~,. IlIPERJAt.. 

COUNCIL OJ' AGRlCULTHilAL RESEARCH, DATED SIlfLA, THE MAY 1931. 

I have the honour to say that the Department of Agriculture in the Centre­
or in tlie Provinces have so far paid no attl'ntion to fruit produetion. ThPre is 
no dearth of good, fruit.'! in India. Thl', mango, in I30mbay and in· Bihar and tte 
orange in Assam and fbe Central Provinces are instances of' good fruits which are" 
cultivated with profit. There" is a considerahle trafile in them and tile tta.de brin~. 
in a largtl' amount. of money to the orebard~oWJlel'B, the merchants and the middle 
m~n; and' also provides snbstantial employment to, basket makers and a host of' 
packers and labourers. Unfortunately the mango- does, not ~ppear to be an anDual , 
crop. ',rhere is a widespread belief that the tree flowers m alternate years, but 
common observation shows that· a humpl'r crop suceeeds anoth.er only after BOrne­
years, '~~!W)lr8 or parti~ :J;au.~e ca~es kemendollA loss to. many' people in t~" 
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C!Iluntry. No systrmatic wOrk seems to have been done on this crop, and the canses 
.nnd the cond~tiDl1s of the soil and climate or any internal condition of the tree 
brought by heavy cropping, insect attnck or dl:iea:;e, that. alIect fruiting have not 
been ascertained, nor hilS any experiment been done on the best method of treat­
ing Bnd manuring liD orehal'd. Hueh experiments and ohservations require great 
ilDJ'e Itnd attention. no tloubt, and will take up the whole time of the workers for 
-8 considerable &lumber of years, as trel'8 in an orchard vary greatly in strength .• 
~ge, me and cropping pJ'opensitie!l, and in an experiment of this kind errON dpe 
to individual variation have to be minimised. 'rhe Provincial Departments of 
Agrieultul'C in Bombay alld; Bihar ShOl1ld 1)Q made to take interest in this kind or 
work, as in these provincCl'l trees bearing good, quality fruits are ab11ndant. If 
the Imperial Counl'il of Agri('ultl1ruJ Hpscnrch hring this matter to the notiee ot' 
the Provincial Agricultural Departments and promise financinl help, the provin~es 
are likely to take up the work "hich j.f s11ceessfl11 is expected to give a lasting 
<!l'cdit to Icil!ntiflc reseftl'l!b. 

ANNEXURllJ XIII. 

LEi'rER i'ROM M. S. A .. HYDAR.l, ESQ., I.C.S., SECIl.ETARY, IMPERIAL COUNCIL 01.1' 
AIllIr:TLTUR,\L RESF.M:CIf, TO MOHAMMED SliAFEE DAOODI, ESQ., M.L.A., 
No. 140!J..AGRI., DATED Snu.A., THE 26TH JUNli: 1931. 

I am direeted to nckno\\'lellge rect!ipt of your letter (Annexure XII) on the 
81lbject of Resellr('h on Fruit Production. 

2. As regards the SPL'(liD.C point of research on fruit production raised' in 
your letter, I 11m to infornl yon trlDt the Council hilS already appointed a .I.<'ruit 
CommittC'e to sift schemi.>s of fruit r~search alld to make proposals. All -the pro­
\'incial DepartmE'nts of Agriculture are aware of the appointment of ~he Com­
mittee which will meet in .lllnullry next. There are at present :five s('bemes of 
Fruit Re!'eal'{,h from fonr different provincelo {Madras, As~am, Bengoland' Punjab, 
which will he eonsidercd by the Committee. The As,am, Schemt'! for eTpcriml'pt 
on Fruit Culture includes research on oranges. The scheme from the Punjab for 
Clcperimenbl on the prE'~e1'Vlltion of fruits inrll1des iM·e,;tigution into the purs'­
l,iHv oT mOl"~ Ilxten"jv .. ly utilising' mnngol'S, etl!. The Bl'ngal fcheme illclud~s 

I'xpl'riml'nts on ml'thoill'l of ~ulturl' includin~ eultivation, pruning and propagation 
of man~es and litchis, eto. if in the interval between now and the meeting of 
the l<'Mlit Committl'l' a Frheml' rf MII1J~n Rp.sl'arch romes from Bihar 01' from a~y 
othcl' Provinee this 1lI'pnl'tm('nt witl be glad to include it among the schemes sub­
mitted for the Committee's conSIderation. 

S. The Homhay Dl'partment of Agriculture Ilrc also eolialJorRting in work 
on the cold stora"o-e of mangoes with a vie" to their export abroad with the IlSSlSt­

anee of Dr. ZilvlI. A scholnrslllp has Il1'en granted by the Empire Marketing 
Board to Dr. Chl'ema, Horticultunst to {'-.overnment, Bombay, for the study of the 
methods of the marketing of fruits, especially mangoes. . 

4. If you hnve nn objection caries of your present .letter will be pla~cd 
before the Fruit Committee for cousii:leration. 

Al'-,EXURE XIV • 
. LJi:'l"l'ER FROM MOHAMMED SHAFE'E DAI¥>DI, ESQ., ML.A., BANKIPORE (PATNA), 

TO THE SECRETABV, IMPERIAL COUNCIL <\P AGRICULTURAL REsEARCH, SIllLA, 

S. W., DATED PATNA, THE SOTH JUNE 1931. 

With reference to your letter No. 1409-Agri., dated the 26th June 1931 
.(Annexure XUI), I am glad to note that the Council has appointed a Fruit 
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. Ccimmittee. It is sad that the Bihar lind OriRsa Dl:'partlllent of Agriculture hg, 
1I0t submitted any sclie!ne of Mango itcsCHl'ch as yet, though the other pro\inct!S 
are paying attention to Fl'uit Hesl'arch. Mango Hesearch bl:'ing a very important 
problem so far as Bihar il! (loncernell, I would reque:it you to forward eopies of 
my COrrf)Sponrlence on· the subject to tit., l>epal'trul'ht of Agricultnrc Bihar and 
Orissa, for taking necessary steps iilio'the blatter. ' 

I haYe no obj(",tion in copic! of toy letters b"ing pl8.('cd bd'ote the }'rui~ 
Committee for consideration. 

ANNEXURE XV. 

PROCEEDINGS OF A MEETING OF THE hurT SUB-COMMITTEE H1':tn ON' TltE 28'l'Jt 
JANUARY 1032 AT 2-·15 P,M. tN 'rI'm COMMl'l'TI!:" ROOM 0' 'l'lIE SOUTIt Bwctc, 
IMPERIAL SECRETARIAT, NJl:w DELHI. 

Present. 

1. Diwan Bahadu~ Rir T. VIJAYARAGHAV'\CHABYA, Chairman. 

2, Director of Agriculture, Madril!!. 

3. Director of Agriculture, Bombay. 

4. Director of Agricultlli'e, Bengal. 

5. Director of Agriculture, United Provinceli. 

6. Director of Agriculture, Punjab. 

'1. Director of A.,"'riculture, Central Provinces. 

S .. MI'. HEAD, Deputy Director Garden!!, Saharanpul'. 

9. MI'. TAIT, Publicity Officer, Railways. 

The ·Chairman said that the Imperial Council of Agricultural Research had 
decided that fruit problems for Imlia should be considered as a whole; that In­
vitations had been sent to all provinces to send any fruit schemel! they wished to 
be eon5idered and that as a result the schemes now before the Committee frOTll 
SIX provinces. viz.: Madras. Bombay, Bengnl, United Province!!, Punjab and 
Assam. had bl:'en recpived. These schemes have boen printed IUId form appen­
dices to t4e note by the Secretrtry. 

Madras Scnl'tnts. 

The Director of Agriculture, Madras, was asked to explain his two schemes. 

He said that Mr. Butcher-the officer-in-charge of fruit culture-had been 
. relieved from potato work and was now doing practically only fruit work ; also 
that the only contribnt.ion wllich the Madras Government would make to the 

.. schemes was the services of Mr. Buteher "'ho is getting Its. 750 per mensen!. 
Owing to its financial condition, he said, his Government was not in a position t:. 
provide for any recurring or non-recUlTing expenditure, and it could not afi'ord 
to purchase the necessary land for the proposl:'d extensions. He thought it 
might be possible to get some Go,"ernment waste land. A lease wonld be out of 
question. It would not be economieal, as 20 to 25 years WeTe necessary to get 
the best out of fruit trees. So the only posBib~ity was to use Government Wll8t. 
land. 
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After considerable diseussion it was decided that the Plains Scheme was 
the more important Ilnd that only the Plains Scheme should be proceeded with 
for the present. No definite site had yet been fixed for this scheme. 

Comitig down to the details given on page 4 of the scheme it was decided that 
ilnder •• A .. flofl-f'ecurring lsi gear the land must be provided by Government. 

Under item (2) the store clerk's quarters and shed for oil engine should be 
omitted. ' , 

. Under tt B" recurring 1st year that the Farm Manager and Botanical Assist­
ant should be omitted, and that one Assistant on Rs. 1O~120 be ~serted : 

that T. A. for staff for the fruit survey should be reduced to Rs. 500, and 
. that for working expenses contingencies, purchase of plants and mis­
cellaneous a total sum of Rs. 3,500 should be provided; also that 

. this reduction in staff, T. A., working expenses, contingencies, pur­
chase of plants and miscellaneous should hold good throughout the 
five years. ' 

With these alterations it' was decided 'to recommend the scheme for the 
consideration of the Advisory Board. The costs will, therefore, he as follows :-

FRUIT RESEARCH STATIONS-PLAINS. 
A.-NoN-RECURRING-I. YEAR. 

Capital Outlay :-

1. t.and-30 acres to he given by Government. 

2. Buildings:-
(i). Office and store • • • • 
(ii) Implementand cart shed 
(#i) Cattle sheds (for 2 pairs) •• 
(itl) Farm Manager's quarters 
(tI) Potting and grafting shed •• 
(m) Coolie's sheds .. 

3. Livestock:-
Two pairs of cattle at RI. 300 per pair .• 

4. Dead stock :- . . . , 
(i) Pump and oil engine 

(ii) Pipe masonry channels and laying of the land for irrigation' 
(iii) Fencing , " 
(itl) Implements and, tools, eto. 

Total 

B.-RECURRING I YEAR. 

1 Pay of establishment :-
I Superintendent at Rs. 250 X 12 (250-25-350) 
I ABBistant on R8. 100--5-120 
1· Clerk, R& 35 X 12 (25, 35-.-11-50) .. 
I, Peon, Rs. 12 X 12, ' •• 
1 Fieldman, Re. 35X 12 (Rs. 35-11-50) •• 

2. Allowances-Travelling allowance for ataff for carrying out fruit 
aurvey 

,Working Expenses .. \ .. 
Contingencies 
Purchase of plants and miscellaneous 

Total 

, 

2,600 
656 
600 

3,500 
900 
600 

600 
.... 
I.200 
1,000 
3,000 

600 

15,056 

3,000 
1,200 

420 
144 
420 

S)(J 

:: }' 3,GCO 

9,18'& 

3B 
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II· YEAR. 

1. Pay of Establishment :-
1 Superintendent, Rs. 275 X 12 
1 Assistant •• 
1 Clerk, Rs. 35 X 12 .• 
1 Peon, Rs. 12x 12 •. 
I Fieldman, Rs, 361 X 12 

2. Allowances-Travelling allowance. 
Working ExpeI1!lls 
Contingencies 
Purchase of plants 

1. Pay of Establishment :-' 

III YEAR. 

1 Superintendent, Rs. 300 X 12 
1 Assistant .• 
1 Clerk, Rs . .361 X 12 
1 Peon, Rs. 12 X 12 •. 
1 Fieldman, Rs: 38 X 12 

2. Allowances-Travelling allowance 
Working Expenses 
Contingencies 
Purchase of plants •• 

~ 3. Dead stock: -
~hase of 'another pump and oil engine 

1 Pay of Establishment·:-
" 1 Superintendent, Rs, 325 X 12 

1 Assistant •• 
1 Clerk, Rs. 38 X 12 •• 
:1 Peon, Rs •. 12 X 12 •• 
1 Fieldman, Rs. 391 X 12 

2. Allowances-:.-Travelling allowance 
Working Expenses .. 
Contingencies 
Purchase of plants, etc. 

"y. YEAR. 

1. Pay of Establishment I-
I Superintendent, Rs. 350x 12 
1- Assistant,. 
1 Clerk, R&. 39i X 12 
1 Peon, R8.12x 12 .. 
1 Fieldman, Rs.41 X 12 

, 2. Allowances-Travelling allowan,e 
Working Expenses ,. 
Contingeneics 
Pucchase of plants, etc. 

Totsl 

Totsl 

Totsl 

I J 

Totsl 

.:-

.. 

.. } 
," 

.. ... } 

. . 

"J .. .. 

.'- ::} 

Ita. 
3,300 
1,260 

420 
1« 
438 
600 

3,500 

9.6G2 

3,600 
1,320 

438 
1« 
456 
600 

3,500 

1,200 

11,158 

'3,900 
1,380 

456 
144 
474 
600 

3,500 

10,354 

4,200 
1,440, 

474 
1« 
492 
600 

3,500 

----- 10,750 ---
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"Abstrac, 0/ th~ co,t 0/ tIle Madra, Fruit Research Scheme III f'ecommtnded 
by the Fruits Sub-Committee. 

Pay 01 Working - Capital establish- Allow- Expell8f:8, Total. 
outlay. moot. anees. etc. 

Ra. Re. Re. Ra. Re. 
lat year .• .. . 15,056 5,184 500 3,500 .. 
2nd year •• .. .. .. 5,562 500 3,500 .. 
3rd year •• .. .. 1,200 5,958 600 3,500 . . 
4th year .. .. .. .. 6,354 500 3,500 .. 
5th year •• .. .. .. 6,750 500 3,500 " 

Total .. 16,256 29,808 2,500 17,500 66,OM 

Bombay Scheme. 

The Director of Agriculture, Bombay, explained that in April last the 
Imperial Council of Agricultural Research had addressed the Bombay Govern· 
ment asking it to co.operate with the Empire Marketing Board in sending eon. 
signments of mangoes to England. The Bombay Government had previously 
Bent samples of mangoes into the London market with fairly successful results 
and the Empire Marketing Board has asked this experiment to be repeated. It 
was impossible to test the market for a new commodity unless regular supplies 
were available over a fairly long period as buyers were rarely intcrested in a 
line which could not be repeated. Further a single shipment afforded little 
opportunity of investigating the optimum stage of maturity for export. The 
idea of the scheme was ,to test the London market and the possibilities of an 
export trade from India. Mr. Main said that he simply asked the Imperial 
Council of Agricultural Research to finance the Empire Marketing Board's pro. 
posal. 

Mr. Mehta stated that Bombay fruit growers already got good prices for 
their alphanso mangoes and that many Bombay people could not afford to buy 
these mangoes at pr~sent pl·ices. He did not see the necessity of ceveloping an 
export trade especially in view of the fact that the supply of these mangoes was 
limited. " . . 

The Chairman was of opinion thnt sin'!e they had started this test of the 
London market it 11'115 worthwhile to extend the test in eo-operation with the 
Empire Marbting Board. It was a matter of Rs. 4,000 only and he thougl.:t 
this could be met. . 

In the result the Committee ogreed to recommend the scheme as it was ~ 
continuation of previous work and of iiIterest to all India. 

Bengal Scheme. 

An objection 11' os Taised thnt the two sl'hemes submitted did not give sum­
.,ient details to which the Direetor of Agriculture, Bengal, replied that after tho 
full debate at the meeting held ill January last it was considered that details 
were not necessary. In explaining the scheme he said that as regards fruits 
Bengal mangoes, pineapples, litchis, plantain, -etc., were well known outside 
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Bengal and that any fruit st,heme that leCt out Bengal would leave India tho 
poorer. He said his Government offered land and most of the buildings but tho 
1'est of the expenditure, he was afraid, his Goverument could not atIord to gile 
at pl'csent. 

After discussi{'n it was decided that only the Plains Scheme should be pro· 
ceeded with for the prescnt, and this was then considered in detail. 

'.the Director of Agriculture explained that the programme of work Wail 

practically the same as that of Madras. They had beeu doing fruit work for .. 
considerable time aud this scheme as a ",hole had heen approved by the Bengal 
Government in 1922 but he had never had the money to put it into operatiuu. 
It was originally inteuded to be a local scheme but the results would be useful 
in the' neighbouring provinces of .Assam, Bihar and United Provinces. Apart 
from mangoes nnd litchis he thought there was a great scope for the introduc­
tion of' improved types of guavas, custard apples, mangosteens, citrus fruita, etc. 
He emphasised that owing to financial stl'ingency the Government of Bcnb"ll.l was 
unable to allot funds for the development of fruit culture and hoped that the 
scheme would be subsidised 'by the Imperial Council. 

Mr. Main felt that the mango and plantain problems might be tackled firot 
and 1\11'. Plymen said he did not want everyone to be working at the same funda· 
mental problems, Mr. Plymen's idea was that in the case of methods of pro­
pagation for example mango stocks might be taken up in some provinces, whil" 
citrus stocks might be taken up in others. In the result it was agreed to recom­
mend the scheme for sanction with the following amendments, viz.:-

Non-recurring-

(a) Laying out and fenciug to be reduced from Rs. 5,000 to Rs. 3,501). 

(b) Field Laboratory and office to be reduced from Rs. 5,000 to Rs. 2,50J. 

(c) Quarters for field assistant to be changed to quarters for Horticul-
tural Officer. 

(Mr. }'inlow stated that there had been a misprint -of this item 
as this was the intention). 

(d) Pottery shed, Rs, 250 to be omitted. 

(e) Bullocks 6 pairs costing Rs. 1,500 to he reduced to four pairs cost· 
ing Rs. 1,000. 

(f) Implements and apparatus Rs. 1,000 to be reduced to Rs. 750. 

Recurring-

Omit.-(a) House rent for Horticultural Officer Rs. seD per annum. 

lleplace.-(b) House rent for clerk @ Rs. 60 per annum by House rent 
for Clerk and Field Assistant @ Rs~ 200 per annum. 

Beplace.-(c) Labour Rs. 060 per annum. 

Feed of cattle Rs. 1,500 per annum. 
Contingencies Rs. 1,000 per annum 

by 
Labour, Feed of Cattle and contingencies @ Rs. 2,500 

pel' annum. 

Replace Tl'a\"elling Allowance Rs. 1,000 per annum by Travelling Allow. 
ance Rs. 500 per annum. 



376 

'l'he cost will therelore be ;-

NON -J£CURBING. 

Laying out and fencing 

Field laboratory and offic. 

Quarters for Horticultural Officer 

Quarters for malis, peons and cooliea 

Bull~bahed 

Bullocb, , pairs 

Implement. and apparatue •• 

... 

RIlCUBllINO. 

-- First Second 
year. y.:.r 

Re. Re .. 
Horticultural Officer .. 3,000 3,240 
Field Assistant •• .. 600 630 
Clerk .. ., 360 360 
HOU80 rent for Clerk sud 

Field Aeeietant .. 200 200 
1 Peon on Re. 13·0·0 per 

men&em .. .. 156 156 
4 Malie on Re. 15·0-0 per 

mensem .. .. 720 720 
Labour .. .. 

} Feed of Cattle .. 2,500 2,500 
Contingenciea .. 

Travelling allowance .. 500 500 

Total .. 8,036 8,306 

Total 

Third 
year. 

Re. 
3,480 

660 
360 

200 

156 

720 

2,500 

500 

8,576 
T 

Re.42,880 

United Province. Schemes. 

Fourth 
year. 

Re. 
3,720 

690 
360 

200 

156 

720 

2,500 

500 

. 8,846 

Re. 

3,500 

2,500 

3,000 

2,400 

1,000 

1,000 

'150 

14,150 

Fifth 
year. 

Re. 
3,960 

'120 
360 

200 

156 

720 

2,500 

500 

9,116 
I 

Two schemes were for consideration. One lor the Kumaun Hills and the 
other for the plains ol the United Provinces. 

Mr. Mehta stressed the great extent and the importance of fruit growing ill 
the United Provinces; the facilities for developing the industry and the keenly 
felt want of ~cienti.fi.o ad!i~e a~d assistance among the large ~umber of frult 



growers. He laid a good deal of stress 011 the importance of' the Hills 8cht'me 
but alter discussion it was decided for the present to recommend only the ph!il1~ 
scheme with the folluwiDg alterations :_ 

, Page 12. }'rom tlie 'IIo'll-,'ecltrri7lg expenditure. 
o mit-

Land 
Its. 

20,000 
Buildings, packing shcd~ store .room a~d office room 2,000 

Malis 9,uarters 2,000 

Roads 3,000 

Fencing 4,000 

Masonry water channels 3,500 

One tube well. , 8,000 

The scheme as recommended for con&idel'ation by the .Advisory Board will ther.­
fore'cost.as foU9wS :-

N on--recurring-

One Jqbfi!, ,,-.eIl , 

Cost of digg:ing holes for trees 

Manure 

Cost of trees 

Implements 

Cattle 

Recllrring-

This, was left unaltered. , 

Total non-recurring 

Rs. 
8,000 

300 

2,500 

3,000 

500 

400 

•• 14,700 

, Mr. Mchta;,stressed the importance of the Hills scheme and he urged that 
if he could be given a sum of Rs.4,6-10 he would be satisfied; but it was decided 
thaMhe Hills scheme s~ould be senp,ack to be ~vised, and put up again. 

Punjab Scheme. , 

Mr. 'Milne explained that, in the mango growing districts of Hoshiarpur, 
Gurdaspur, etc., there is such a glut of fruits that they do not fetch even 8 
annas a maund and thousands of maunds of fruits were never picked which 
could be preserved and sold as useful food to people. 

Similarly thaj; in the orchards of the Kulu Valley thousands of maunds of 
good fruits went to waste every year which could be preserved in lIome form or 
other and sold at prices much below those at which imported fruits are sold !Lt. 

Similarly that there was great scope for helping both growers and consumers 
by ,~he ~inIling of peas, manufacture 'of tomato sauce, etc. People were already 
showing a great desire to start work in these' directions an,d were wsking for 
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guidance. What was needed was some' iIiveStigation into the possibilities of 
these lines of work and give the people a start. The scheme was a very modes: 
one and the potential benefits to the growers were very great. He hoped thu 
Committee would give the required assistance. 

In reply to an, objection .raised by Mr. Mehta that the scheme was purely 
an industrial one Mr. Milne said that there was a general' demand for informa­
tion of the sort whieh the officer proposed in 'the scheme would 'be able to give 
after local investigation. 'They quoted". number of, people coming to start this 
industry and they were allking thelQ to lead the way by giving instruction. They 
had 'a man wha, hnd spent two years in California studying this subject and he 
would be placed under the guidance of the Fruit Specialist who had several years 
uperience in thi!l line in California. The 'object of the schenie was to .dapt 
modem methods of fruit prcbervation to the conditions of the fruit growing 
area in the Punjab. 

After considerable discussion it wa.; decided to recommend 'the scheme for. 
period of two yeal'll in the first instance. 

Assam Schl!flle. 

The Committee felt it was unable to deal satisfactorily with' the scheme in 
the absence of an Assam represcntative who could furnish infomiation. 
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APPENDD!: XXXlU . 

SUBJEar No. 27. 

REPORT OF THE SUB-COMMITTEE OY THE SCHEME FOR EXPERI­
MENTAL WORK ON EVOLlJTION OF MACHINERY FOR THRESH­
ING AND CLEANING WllEA.T IN THE PUXJAB. 

Attention is invited to the attached Dote (Enclosure and Anneores I-IV) 
eirculated to the members of the Sub-Committee appointed to consider the above 
scheme. The proceedings of the Sub-Committee will be found in Annexure V. 

The recommendations of the Committee are now lor the consideration of 
the Advisory Board. 

IL S. A. HYDARI, 

. /hcr6tar1J. 

Tb, 28t1, J anvary 1932. 

ENCLOSURE. 

qcbeme for Experimental Work on tb, evolution 0/ macbinery fur tbrubing anti 
cleaning wbeat in tbe Punjab. (.Appendiz 1.) 

At its meeting held in June 1931, the Advisory Board decided (Annenre II) 
that a Committee should be appointed to examine and report OD the scheme for 

. experimental work OD the evolution IOf machinery for threshing and cleaning 
wheat submitted by the ffi)vemment or the Punjab. The selection of the per­
sonnel of the Committee was left to the Chairman. During the discussion in 
the Advisory Board it was emphasized that this problem arose in all the wheaL 
growing provinces hut that conditions differ and that therefore the question 
should be approached from an all-India basis. 

2. The Chairman has accordingly appointed the nndermentioned Committe. 
for this purpose :- " 

L Diwan Bahsdur Sir T. Vl.JAYARAGHAVACHAKYA, Clairman, Ez-oJlieill. 

2. Mr. B. C. BURT, Agricultural Expert, Imperial Council of Agricultural 
Research. 

3. Mr. F. J. P!.YMEN. 

4. Mr. D. l\ln.NE. 

5. Mr. G. S: HENDER..."ON. 

6. Mr. lfu..LEB llRowliLIll, Agricultural Engineer to Government, Pnnjab. 

Mr. M. S . .A. HYDARI, Secretary, Ex-officio. 

The United Provinces Government have also been united. to lend a represmi.a­
··tive. 
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3. The Committee will meet during the next session of the Advisory Board 
on aD afternoon which will be fixed later to meet the convenience of memberlf 
between the 25th and 27th January 1932. 

4. The papers (Annexure I) circUlated to the Advisory Board in June 1931 
in connection with the Punjab Scheme as also an extract (Annexure ll) from 
tho Proceedings of the Advisory BOIll'd held in June 1931, and a note (Annexure 
111) by Mr. J. C. Reed are attached. 

Th, 3181 D,cllmber 1931. 

T, VlJAYARAGHA VACHARYA, 

Secretary. 

ANNEXURE L 

8chem, lor ,zperimetltal work 011 fhe evolutio1l 01 machi1lery for fhr,shmg atld 
tJlBa1li1lg whea' (cos, Rs. 1,21,800). 

1. The process of threshing and cleaning wheat in India is a very long 
and laborioua one, sever. on both man and animal since it falls at the hotteat 
and busiest season of the year. For generations the work has been accomplish­
ed by the tedious process of trampling by bullocks. The work is often inter- -
fered with by cireumstances, particularly clim;tic which Are beyond the control 
of the zamindar ; circumstances which may and often are the cause of heavy 
damage to the crop. The work of threshing is generally delayed as the zamindar 
Is then busy sowing hill cotton and other Kharif crops. Also the cleaning of th~ 
rrain may be held up due to the sbsence of wind while the threshed rrainmay,_ 
perhaps, lie at the mercy of the weather for days and even weeks at a time when 
thunder-storms accompanied by rain are .not an uncommon feature c;>f the season. 

2. It will thus be readily understood that if any means can be found of 
threshing and Gleaning the crop more speedily. and economically than at present 
such would be of untold value to the -cultivators of the country. 

'3. The Punjab Agricultural Department have been conducting experiments 
with wheat threshing machinery since about the year 1907. During this time 
about ten machines have been tried, but for one reason or another none has been 
found satisfactory. The appended note will give an idea of the work that has 
been done and the results obtained. The Agricultural Engineer to Government, 
Punjab, is of opinion that modifications to existing machines will not satisfy 
l'equirements and that an entirely new design is necessary. He consiaere that 
progress only can be made if an- experienced designer is available to work on 
the problem IlDd suggests that the following staff should be recruited for a. 
period of five years, :-

One Executive Engineer (Impiements). 

One Draftsman. 

One Clerk. 

Two peons. 

Details of the expenditure involved each year are attached. 

. 4. As threshing and winnowing problems· are very important not alone to 
the Punjab but to all India the Research Council might be asked to contribute' 
~ grant towards their 801ution. A cheap winnower snitable for separating grain 
and bhusa and for giving a rough cleaning to the grain is also a machine 10,(, 

J.lIC~ ~Q 
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~lUjlJ& tB~ fl11dou.btedly would be a large demand if one "fe availab1e. It lll~ 
thlll'efOJ:'I!, proposed th~t this probleUl should be studied simultaneously with the 
larger one of threshing. A brief note of the work already done ill this direetioll 
¥i also aP.I?ended. . . 

netails. 01 ~penaitur' re"rf'ed to in paragraph 3. 

lstyear. 2nd year. 3rdyear. 4th year. I5thyeal'. 

Engineer-
Rs. 1,100-100-1,500 •. 

1l1~ £ lG,Q"rlealiJ;lar. •• , 

Draftsman-Rs. 250 per 
. J)l8lUJem '... • •. 

ClerbRa 30 per mensem 
·Peon.-Rs. 1;5 per men.sem 

(incll:iding, comptlll8atory 
II.Uowanoa). .• .. 

Rs. 

13,200 
£ 
360 
RI. 

3,000 
600 

0860 

.. {' RB. 1'7,160 

£360 

'fotallor 5 years = Rs. 91,800 
Pl'IiB £ 1,800 or Re. ~,OOO. 

Rs. 

14.400 
£ 

360. 
&. 

3,000 
600 

360 

18,360 

£360 

RI. 

15,600 
£ 

360 
Ra. 

8,000 
600 

360 

19,560 

t360 

RI. 

16,800 
£ 

360 
RI. 

8,000 
600 

360 

20,760 

£360 

·Nut. "ott fDA~at threshing .:rperime.nts conal,eted at Lyallpur. 

RI. 

18,000 
£ 

360 
RI. 

3,000 
000. 

360 

21,960 . 

£360 

In. the year 1901 the Punjab Agricultural Department started experimenta1 
work 'Otl wheat threshing by means of machinery. Since then many threshers, 
ha'Vebeen tried but So far fot one reason or Mother none have been found entirely 
s'Ullcessf11l. ; 

The tlu,:eshers tried. can: be divided into four types, 'lit,. :-
(1) .Siinplednun threshers which only erlract the grain from the ears. 

(2) threshers containing drum and shakers only. Th~se besides thresh­
mg,partially sC{lal'ate the grain from the straw. 

(3) Simple finishing threshers which thresh, separate the ItTa. .. from. 
the grain and roughly elelUl the grain. 

(4) Threshers which separate the grain from the straw, elea. the, grain 
and also make the straw into bhusa. 

Of all these types the latter alone completely fulfils the requirements of the 
zamindar. 

Below is given a summary of the observations and deductions made on th.,. 
work of the. various threshers tried at the Lyallpur farm olassifying them under 
the heads given above. 

Of' 'tIl6 1Il'st typ~impl& trum tbreshe!'ll'--four machines have heell trieclj' 
iD 10l'1e of the.IJe the 4hn'n: beab· upwa;rds, in ~a other Ihreeit heat a~ 



fOM' beating downwards proved more euOt!l'I8ful as th8y e«ec'tel a eerlabi 
amount of separation of grain and etra .. ; the grain falling out through the 
barB of the Goneave .while the atraw paued out behiDlI the drmn. The upward, 
lJeating machine effected no lepanttion at all, the grain and etraw being thrown 
,in one heap behind the machine. 

Although the ,. dOWDward-btlating ,J machines proved more eaitable than 
the .. upward-beating" type neither were found useful or eeoeomical as the 
bulk of the work remained to be done, fI.g., cieauing of~he grain and bhusa-­
anaking-after the crop had been dealt with by t~ machine. It was, therefore, 
eonsidered that they in no way les~(.lled the labour reqUired, or reduced the 
cost of threshing. 

AU the machines tried were worked bya bullock gear. 

Two machinee of the tlcoond type have been tried, .. ,., __ inew filted with II 

urum and ,haker,. One of these had ftJeding rollen the other not. Both 1hreshel. 
the erop luccessfully and effected a oedain amount of separatioa of. grain and 
.traw-but very little more than the down beating single drum (first type) as 
1Il0st of the fine IItraw fell through the ahakeTli and was mixed up with the grain. 
Neither of these mallhines was COllsidered eo be either eeoaomical or usefuL 
Both :were power-driven machines. 

The next type tried, tli8., tlltl simpltl finishifl,ll thresher containing dmm, 
ehakers and one eleaniug outfit were more successful. They threshed the crop, 
separated a proportion or the straw from the grain and cleaned the ,grain 
fairly well but did not make bhusa. Two of these' machines were tried; OD& 

with a .. peg-type II of drum and the other with • "mbbing type p'. Both 
threshed equally well. there being little diJIerence ill the pereentage of grain 
broken. Bu~ the output walitoo low for them to be economiesJ, and the' grain 
required a final cleaning. The output of one was 6 maunds per hoUr and the­
other 8 maunds per hour. The low output of both theS(l m.achines was due 
ehiefly to most of the straw being badly brokeD u,pby the threshing drum. 
This broken straw passed through the shakers and caused chocking at, the 
entrance to the caving riddle. C"rtaiu structural alterations were -made in 
t~m in the hope of overcoming the defects but with Iittlesueeess .nd they were 
Itiven DP~ Both machines were power driven. 

The fourth type, the cQ1rIplet8 finishing thresher, threshed the crop, separated 
the straw from the grain, gave the grain a final cleaning and aJs& made tbe straw 
into bhusa. Two of this type were tried. Their working has been dcscribed by 
Mr. W. Roberts, in the Agricultural Journal of India, volume X, Part IU­
July, 1915. The output of the 30 in. wide machine was 4.62maunds per hour 
while the output of the 48 in. mschine 'was 12.74 maunds pe,:- hour. The quality 
of the bhusa produced was described as good. From.2 to .5 ,per .cent.. Df the 
grain was damaged. These were la~e Illaehines' and a certain amount of diffi­
erilty WAI uperienoed ill moving them nbout from place to place. Both wel'tl 
driven by & P9l'table Steam Engine. Net costs of threshing were worked out at 
the tim. but 'We DOW know from the figures of eutput obtained that they were 
Wleeonomical 

Our e%perienee has sllOwn that th!! problem of threshing wheat by JIl8Chinery 
in the Punjab is very difficult to what it usually is elsewhere. The Punjab has a 
1ref1 dry and hot elimate at the harvesting $8&8On. Tile dry hot atmosphere MUseS 

thestn.w to become 'Very. hrittIe. WIUlD this lIritt1& straw is fed intO oy thresl>'" 
fully 80 or 90 p~r cent. of it it broken up into fine pieces. Thie- Melkln 'Mill .. 



~,e;, thf ~ef obstacle itt 'he 'Way 0/ ob'aimng a saeiB/aclory output /II i. balof.. 
JJjags (;l.fU8ed coflSiaertible, chokmg 'With eomequen' delay. "nd 10", o"tp'" 0/ all th4f 
~tinishing 'thresh~l'!I yet ~ tried. The problem now is to find a thresher which will 
'overcome . ~his' difficulty and at the same time fulfil the following five requir86 
·ments :-. . 

(1) Thresh the grain satisfactorily without breaking too large a per" 
centage. 

(2) Separat!l the grain from the straw • 

. . :(3) Giveethe grain a &a1 cleaning. 

(4) Make the straw into bhusa. 

(5) Give an econOmical output. 

The eStimated eost of threshing wheat at Lyallpur by bullock. and eleanin, 
by hand is annas 9 per maund. Ha machine could be obtained which would 
thresh .~~ the same ~ate or-even a.little higher it would probably mean a great 

, ~a,vjng ~o iani.i~d!p'Sas It would enable them to get the crop 011 the ground much 
'lllirlier tharl. they' do atpreseilt Ilnd thus save it from damage by storms, etc., 
and leave them more time 'to prepare the land and 80W their kharif e.rops. 

" : ,..,!Che' . .gIIneral ~inion here is that the kind of thresher required ·is the fourth 
_tl'P~Ii.e .. ,amaehine :which performs· threshing, cleaning and bhusa-making ell an 
. c)n, operation •. · Accepting this view the next point to be decided is the kind 0, 
·;IIl8.QlIine.Jikely to be, most successful as there are two types of .. finillhinll 
'"tllreshlln. ~', aJ.ready' on the market, "i3.:-

.'. "(I) 'The tYPe tried at Lyallpur f:r:old 1911 to 1915 which pe,/orm. 'h~ 
'. . fh~sh",g dfl4'bhus(Hnakirlg ... 'hi /lr.' drum, then the IIt!paratioll 

..• " oflhe grain and .bhusa and finally cleanibg of the grain. 

~'i~)i~he,Engli$h'~t~dard type wherein threshing alone it done in 'h' /lrd 
. ", ... il',U-in and-bhus~making in another druid after the grain hal bet!u 

.~: .' " ~:J:~ac~e,dfJ.'oDl the straw. 
The isultsc ~f the fit'St type are that it damages more grain, abd for tht! 

same .size 'of machine gives a lower output thab the seoond type • 
. ' :. 'wi! ;are, . therefore, . left with ,. choice of the second type unless an entirelt 
ne'W' 'iiiitilhine 'eab be, designed. . 
.. i' .. ,. ~" ";;'. {,. , . 

. ' E:~q"'tion of 41 winnowing. machine 8uitabl, /or separatmg f}f'"in from bltlUlJ. 

Thil"evoliitlon of a' winnower. suitable fOr separating bhusa from grain and 
'for cleiming the grains is of considet'able importance to all India and the demand 
fur'such a winnower is certain to be large if a suitable machine is forthcoming. 

"The ordinary type of winnowetnow in use at our farms is only .uitable for 
giving a' final cleaniiIg to grain • 

. Much experimental work has already been done at Lyallpnr OD the eTolo.­
. tion of such a special pur.pose winnower. A machine containing a fan, and very 
large riddles hasbeen,constructed-chielly from wood-and given a good triaL 

- It gave an output of 10 maunds per hour (cleaned grain) when worked lIy 
two men but the wood frame did not stand the intense ~eat prevailing here at 
harvesting time, and the machine quickly broke up. 

. The Agricultur81 Engineer then constructecian~thet machine mainl, witla 
steel but this was found too hea" tor. one man to tum, 10 farther experimeJl.\.al 

:,workis i!!: progr~s. _ .. • . . .. - . 
~ .. :.- :.:':;'-'~': .. ~-~'}--" .':-



, 'l'be probiem 18 not a very di1licult one, anel it solved would be of Uiitolcl 
'value to zamindars as it would enable them to clean their wheat quickly and 
'render them more independent of the vagaries of the wind and weather., Sucb 
Il machine' would also enable them 'to clean their grain much better than they caD 
do at present. 

ANNEXURE II. , 
~X'rRACT FROH l>BocEEDINGS O. THE HEETING OJ' THE ADVISORY BOARD OJ' THII 

IMPERIAL COUNCIL 011' AORICULTURAL Rt.SEAlICll HELD AT SIHLA olt MONDAY, 
TBlII 8TH JVNIII :1.931. , 

• • • • • 
SUBJEOT No.' 6. 

SCHEME FOR EXPERIMENTAL WORK ON THE EVOLUTION OF 
MACHINER.y ]'OR THRESHING AND CLF.A..~ING WHEAT IN THE 
PUNJAB (SUBJECt NO.4 OF rnE AGENDA). ' 

, After Mr. Stewart had explained the scheme Dr. Agharkar asked whether 
the same object could not 1;Ie achieved by offering rewards instead of by employ­
Jng an expellsiveExpert fot 5 years. Mr. Henderson' said that the question dealt 
\vith by' this scheme was an, extremely important one not only for the Punjab 
'but 1llso for 'the Central Provinces and Sind. The IllSt mentioned proVince would 
at no distant date become a great wbeat producing province. He would, however, 
tlet about 'it in a somewhat different fashion. He would ge. designers from inanu­
facturing coUntrieS to COme to Indi~,to see conditions and on theit return design 
suitable machines. H~ suggested therefc.re tbat the Council should interest firms 
,in the matter. MI'. Milno said that a prize would not be attractive enough for 
4irms. "A firm would bo.ve' to spend Rs. 20,000 or Rs. 30,000 on experiments and 
at the end of it would not be sure whether it would get the prize and therefore 
tbe custom. Professor Ganguli said that there was no guarantee that Mr. 
'Miller Brownlie could now lIucceed.in fivE' years when he had not done so for the 
last 20 years. He therefore agreed with Mr. Henderson and suggested that 
llrlIl8 like, Messrs. Kirloskar Drothe1'9 in this eountry should first beapproaehcd. 
In reply to Professor Gangllli Mr\ Milne aaid that Mr. Miller Bro,wnlie 
the Agricultural, Engineer in the PUnjab, had not had sufficient time to 
devote to this question. It woa therefoJ."e not ~orrect to say that, he bad 
been engaged on it for the last,20 years. The proposal in the scheme was to 
engage an Engineer' who would be guided by Mr. Miller Brownlie. The latter 
had already many inventiona to his credit. }Ir. Devadbar doubted whether other 
provinces like the Central Provinces and Sind would be able to utilise the 
machine which WI18 suitable fOr! Punjab conditions. Mr. PlyJllen was inclined to 
agree. with Professor, Ganguli that fil'l1l8 should lie invited to interest themselves 
in the matter. Ho sugg~ted that thd Council should osk firms to tender and 
then entrust the work of designing to one firm for a settled sum of money. He 
doubted, however, whether there was very great scope for a threshing machine. 
If the ry9t used it how W88 he going to employ his bullocks. He thought that 
the economio aspect should also be eonsidered. On the whole therefore he was 
inclined to be against the scheme. If the Punjab hlld not used their Agricultural 
Engineer as the Principal of the Agrieultural College he would probably have 
had ,mON time fo1" agricultural engineering. Mr. Sethi said tho.t it wo~ not 
:be enough to del!ign- one 'inachine. 'Theieahould be ,two-one b~~ :~ve~. ~.4 



ass 
.the· other power driven. ilr. lIcndel'l;on Bald that thli( was • very good pOInt, 
l'here were a large number. of threShing mal!hines, fI.g., f'-'l' baI:ley in India but 
hey w?re ver~ big Ilnd they were l,.ot suited for whl'at. \\Uat they rcquu-ed Willi 

fbmethlng which the sma.ll man could W!e. 3.\1r. MaiD gave general IUpport W 
~e ~cheme but demuricd to what bad been proposed, namely, that all Exeeutiw 
!.ngmeer sh<>uld work under Mr. Milll~r Brownlie. What they Wlillted Willi a 
)pecialist. Mr, Stewart explained that during the last 20 yt'an Punjab had tried 
lome 10 threshing winnowing machines.. But they had been unable to devote 
heir 'full attention to the proLl(·Ill. They hftd idNl'J al to w'hat such a ma(,hine 
hould be but the, had been unable 'as yet to put Hlf'm into prnetit'e. Mr. Reed 
aid that a firm like .AgrieuItul'al G('neral Engineel'll might be willing to send 
, designer if they could be. gh'en a guarantee of purchase for Illy flve yearl. Other­
vise it would not pay thc:m for if they brought out a Inceessful design and 
,atented it an<>ther firm could with a small variation take out another patent and 
hUB deprive the originnl designer of the fmit'! of his work. Mr. lIIacGregot 
!Sked why a period of 5 years had. been put to the scheme. Why, for eXAmple, 
ould the designing n(lt be over in 3 years OT 21' Mr. Hewlett referring to 
{r. Plymen's point about tlle utiliHation of bullocks Raid that they should eet 
.bout getting a good winnowing maeltine and leave threshiug to be done by bul­
)cks. The Chairman at this stage put the various proposals made ill the lOune 
f. discussion to the vote. Those about recommending the Punjab scheme aa it 
~ about awarding & prize and inviting a firm or firms to design a nJaehine 
rete rejected. in favour of the Pl'Op!>'3Ill to appoint 11 Committee which ehould 
xaJi1ine. and report on the seheme. Th.· selection of tho versonnel of tbtCQDl­

littee was left to the Chairman. .. • .. • • • 

ANNEXURE nt. 
'elwlill for experimental 'U.ork on. the evolution of machinery for thresling «nel 

, cZeaning wheat in .the Punjab. 

Might I suggest that the following propo:;ral in broad out1in~ be 1>'It before 
111 Sub-Committee that you have appointed to decide whether the Punjab ICheme 
l' adopted. The proposal refers to the Srd alternative put before the meeting 
esterday, namely,. utilisation tlf th~ )nanufacturer8 of agricultural machil1ery. 
i is obviously undesirable that the Government of India .hould ill any ",ay 
lOW preference for anyone manuUllturer and for that matter, on a point of 
ncieney, for the manutacturers of anyone country and therei'ore ill pIaoe .1 
y suggestion at yesterday's meeting to approach the AgriclI1ltaral and Gelleral 
ngineers Co. exclusively. I 'Would suggest that the Imperial Coaneil ·ot Agri. 
lima! Research on· behalf of 'the Government of India approacla tile t'rads 
ommissioners of the United Kingdom and the U. S • .A. in additioa to /lily ~ 
L India manufacturing" this tytle of machinery the two leading «JUntrie •• tile 
.anufacture of agricultllral moehlliery and advise these o1IIeiaIa to the elfeet thai 
Ie Government of India wisll to invite one or two f11'IhB frmn each a_1')' to 
!Sign· iL suitable threshing and WinDowing machine for w.beat UDder Indiaa ... 
. tious. {Suggest !lot more thaD tWG fil'lIll from ueh eoantry to pr~~ eeheme 
1!C0minir eumbersome.) 

Ths, following w~wd be the eonditioIlS suggested:-

, .1. The . manufaetnrer& would ags-el to send DDt an apert iesigner witlilil 
,; •• , •• mooths to study- the pra.ctica1 ftqUirementaGf :the blperi&l Couoeil ef 



386 

.A.grle"ultural lleseal'ilh ander. their nominees in tile Paujab, l'nitedPrOYiDtlel alIA 
lCentral Province&. 

Z. The manufacturer wonld agree that the basis of auy designs made and sub-
1Ditted must besides fulfilling the prftt'tiL'll1 requirements of the COUJICil'a nominees 
&Iso be of a Dature whereby the price when manu.£llctured on a large seale will 
.fall within the. limits imposed by the Council of Agricllltural Research. The 
Government of India wollld 8gt"ee to examine the dcsigns submitted and select OIlS 

"nly and then only if it fulfills the practical requirements, etc., of the GoverII:' 
Inellt's nominees. The Govermnent of India's decision being final as to whet.lla' 
a design is suitable or not. 

The Governmcnt of India. would agt"ee that the design selected Whether folr­
lowed by similar design from other. manu.£actlU"el'8 will for' a period of •••••••• 
years recommend exclusively this .form of l'hresher &nd Winnower for use of th .. 
cultivators in India where. machinery is required .. 

The Government of India would 8gl'e8 that during the first three years that 
this machine is marketed they would subsidize the successful designer on a basiS 
to be subsequently agreed up to Rs. ..•••••• (Such figunl to be say one half 
or three quarters of the sum requested by the Punjab Government, this or 
eourse to be decided by the Geftrning- Body of the Coaneil.) 

During the first thl-ea )"e&ra the machine is manufactured &nd. marbted in 
India. 

The ·question -of the form in which the s\lbsidy is paid. and the amOllllt re­
quires further eo.nsideration but it should be in a manner to allow the initiill price 
of the machine to be as low as possible in fact it should aim at assisting the firui 
in selling from the outset at mass production prices because normally the price 
chargecl would be on the actual cost. of pnduction for the sales estimatea during 
the first year and such would be far higher than a lD8U procluction price based 
au & steady demand of fair proportions. • 

By such • subsic1y the Imperial Connell of Arricultltral BesearcllwoulAl 0" 
tain a machlmt on the market at a lower priee initially and thus give ita use • 
ehuce to develop and the manufacturer would IIiln I81s had developed N abr. 
te !fIlPply at an eoonnmic ~ioe UBSubsidiJJed. 

In the Punjab scheme even tliough after 5 years a satisfactory machine' is 
evolved the manufacturing problem at a tow price has tltill to be solved wJaereas' 
the ~ would have a fair ehanee of solving Itoth problems at a less cost to' tn. 
Government of India than the solving of only one. 

J. C. REED. 

Note by Mr. Wynne Sayer on e:rperiml'nts with threshing machinery at Pu(¥. 

The :threshing' problem ill the wheat tracts of India Jaas ftCei11!deoosiderabIe 
attention in the Ag-riculturaI Seetioa a' Pus. and this uta aims at giviag &It" 

aecount of the work that baa been done and the ,pre!i8nt position o~ the p~' 
blem. 

In the mBi1l wheat growing ana of lnclia, tiueshing iII perfonned II,' IIuUecbt 
whiclt hoeali GUt the gain from the head! _ ... gl'ada .. ~ boa 
ttle -ebd aadstraw , by fann:in« __ the U& of lrOUglt wia.Hwers ~r ... lIy' 
throwing the mass into the air in the west. "IriI4 'o~ BepU'&tioa. Eu'}'ipaliiaD til, 
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the pile ot wheAt &heaves, ,,·hen the bullocks bav. finished their trampling aho~ 
th8t the operatiob of aetua! threshing the grain out from the head is neither ~llil 
nor thoroughly done and compared with the subsequent operationa of cleaning 
and winnowing by far the largest proportion of grain is 10lt in the aetual tread­
ing out. 

It is' thus evident that the, chicf need of the small wheat grower is an ... f1i­
eien( machine for knocking out the grain from the head and if. this can be done 
properly the subsequent operationa are \\-eU within hil compass.. 

His financial position, however, precludes any large expenditure on· machi­
nery and the Bins qua non in the rural traets is that a machine must be simple 
to work. 'If it is intricate it is constantly either idle owing tel breakages or 
working most inefficiently owing to faulty adjustment. We are, therefore, able 
to stipulate for the following essentials. 

I. The Thresher must thresh out the grain from the ear efficiently and with­
out breakage be)ond the minimum. It can only perform anY' Buil"Cquent opera­
tions, if they can be linked with the actual threshing. with the minimum of cosf, 
machinery, lind weig'ht. 

II. It must be portable, light, and easy to work and adjust. 

TIl. It must be cheap and built of some material whieh will last and not 
warp in heat. -

IV. It mUllt make bhusa, as' tlle dual operation of the bullocks while thresh­
ing, is to make bhnsa from the straw by eonstant treading, bhllsa being Btraw 
thoroughly smashed and cut into small pieces. 

V. The prime mover must be cheap, easy to \\"Ork and capable of IIID'Ving the 
outfit from pl~e to place. 

All the standard threshers available in India are only suitable for largt! 
farms and planters' estates. They turn out mean grain and long straw and are 
nothing but the application of home de~gnil to the conditions is India where 
suitable. They do- not help us in any way in regard to the main threshing pro­
blem in India, as they are far too expensive, heavy and complicated far the ordi­
~ary small wheat grower of some 10 acres or so. 

We have three of this type at Pusa :-

(1) Marshalls' Class A 4-6 drum with Self feeder-sheaf and stra .. ele­
vator. 

(2) ~'Case" 20 X 28 Hght weight all steel thresher fitted with stra .. 
blower. 

(~) "Consul" Ransomes 27-ft. drulll with straw chopping apparatUlJ. 

Comparison of their work, cost and general upkeep campared with the aetl1aI 
work done by bullock threshing has enabled tis to supply the following speci1lca­
tion to all makers of threshing machinery far India. 

It is required to design and introduce a suitable threshing outfit which wilf 
be simple self-contained and eheap for a cultivator growing 8-10 acres of wheat­
the machine to thresh the kernels out of the heads, deliver the straw in one lot and 
eavings' chaff and grain in another. The eavinga eliaif and grain to be winnowed 
separately bya winnower or in the bual way and the long straw .... b4II Rbse-: 
gucntl;r trodden' into bhusa by bullocks. 
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" IA connection witii thiS problem Mr. Henderson iri 1922 'desigUe(i'"ancl brought 
out from England an all sWoI thresher of which the following are the speci1i~ 
tiOllS. . 

Macllin(/.-Portable on 4 wheels. 

Fram,.-2Ht. X 2~-ft. X 3iS-in. Ms. Angles. 

Siaes.-Sheet steeL 

Weight.-25-30-cwt. 

Height.-5-ft. - 4i-in . 

. D,'um,-3 .ft. fitted with beater plates. 

Drum spBea.-1000 R. P. M. 

Concav(/.-Not adjustable. 

Sliakers.-:-3 all steel. 

Power.-u HP. Oil Engine. 

Output.-About15 . maunds wheat per hour. 

This machine was tried at Lyallpur in 1922. The report (If' its working Ia 
attached. 

Lyallpur, Tria18, 26tl. October 1922.: , 

H6naerson Thrc8he~.· 

Total weight· of grain tbreshed 54 Mds. and 19 81'8. 

(a) Un threshed (rcooverable)-2 Mds. and 10 S1'5. (4.10 per cent. of' wholeJ.· 

(b) Broken gr~in (unrccoverahle) 1 Md. (1.8 pcr cent. of whol~), . 
,'. ' . . ." 

Time' of threshing 5 hours aP-d.,: 5~ minutes = 9 Mds. per hour. . (PrevioUs' ' 
letter stated 30 Mds. of wheat were threshed in· 45 minutes roughly 20 Mds.' per· 
haur). ' 

Austin Tractor as prime mover. 
{

7:1:, gallons kerosene. 

I gallons petrol 

I g~on Mobile oil. 

Sample of threshed. grain was sent down to Pus&. Mr. Millingan (Agricul­
tural Adviser) wrote that he regarded it as on the whole the best sample of wheat 
thr~shed by a power machine in India. he' had yet seen,. the breakage being re­
markably little. 

In the report furnished on the Lyallpur trials various alterations were sug­
gested including fitting of move wire riddle of I-inch meSh below shakers ,(this 
has been done in the Peasant thresher) 'and to redesign the machine so as to' 
alter the direction of Cecil and make the concave adjustable, as according to 
Punjab report machine wouTd never be a suocess owing to high amount of break-, 
sge. 

: ,.0 this. M.·~ IIe~~erson di~ ~ot? sg;E\C~.d .WS. op~~nw~no.t u~held. by the' 
oonference cf threslling machllle experts who saw the machlll\l. working m .192d 
and whose recommendations are inoluded iii-the 'conter~CII report; - .. ',) 

Lll~AB a~ 
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AtPusa it has worked· very satisfactorily and has proved most uilcful id 
dealing with the large number of small experimental wheat plots requiring to be' 
tfu.eshed" separately-its extreme simplicity making it possible to clean it in & 

few minutes. 

, Silage cutters have also been tried between 1923-1926 for threshing and 
making bhusa .. But in all cases the experiments proved unsatisfactory. Much 
:wheat was damaged and there was grave risk of fire in the hhusa blower. (We 
actually had one serious fire from this cause). The el[.periments were finally 
abandoned. 

In 1929 in accordance with the policy of getting manufacturers to Bee the 
actual conditions for themselves Mr. Sayer held a conference of' representatives 
of various firms interested 'in the manufactures of threshers during the threshing 
season at PuS&. The four threshers at Pusa were run and their work. tested lind 
criticised. . 

At the cnd of the testing run a meeting WM held and the whole problem 
fully discussed. 

The, conference was attended:by Messrs. Dalg4rno and Lawson of 1farshalla ; 
Gainsborough,.-Marshalls; Messrs; Lingel· nnd Girling-Case threshers; Messrs. 
SltweIi and Hanahan.:....-Ransom,es. 

Mr. Sayer said the threshing problem in India had been attru-ked upside down. 
Large'modern thresHers suitable' fqr big ]'arms and Planters' Estates had been 
supplied and were working successfully mostly on oats, but this was not the l't'a1 
Indian problem. At present it was impossible to get a small cheap light movahle 
turesher of simple design which would primarily thresh. This bcing the work 
chiefly required.. The ryot could- do, all subsequent operations himself \Vith fair 
effi"iency. All firms interested in India .as a potential market for thrCdheri hild 
got to·rea1ise' that- this wits what the Teal demand was for and to deal "it.h tllnt· 
deman,l they had got to start from the beginning. Merely taking out cverything 
hut the drum from a rilOdern thresher would' not serve the purpo!!8 what Willi re­
quired nIlE' first absolute Siillplicity, that is, a machine which' could take tho brrain 
ou~ of the ear thoroughly .and· to arcomplish that would be'to get t.hings IItnrtnl. 
Mr. Dalgarno displayed a photo of a new all iron thresher which hi~ finn hRd 
just bT:)u&ht out absolutely simple. in design, which was now at Juhl,ulpore 
lir. Sayer pointed o~t that both an automatic feed and an elevator were on­
nc.cessary. Mr. Lingcl said the bottom blast and the ball bearings could aOO be 
dispensed with-stripped of all this could the Thresher be done for Ilnder 
Rs. 1,500. e If so then: .. starlI could be made. 

',As' regards' tlie portable power unit the general idea favoured' an oil engine 
of: some 12 = 15 HP . 

. :Mr~ Sayer, howeve!', urged' that with a thresher, as simple as the one dl'!ligned, 
a bullock power unit could work if a heavy 1Iy wheel was fitted to kcep it regular. 

The question of the lightening of the fly wheel for transport had already been 
overcome. Mr. Dalgarno pl'omised to experiment. Mr. Lingel stated that 80 

long as 5 per cent. was taken off clean wheat for impurities nothing would be 
gaIned by power threshing and this practice must be stopped first. 

." 'I • 

The final seDse of the meeting was that the problem as realised bad to be 
attacked from thc beginning and· that the thresher designed by Mr. lfenderson 
rep:r~se~ted.:the working minimum. 

eN.B.-l'his refers to 1928 crisis. 



The question of the power Unit had to Ile gone into and it was' useless to have 
• che~p thresher allII I~II I'xpenl!ive power unit. ~'he manufllCt~eJ:S_ p,rpmi.s~, ~ 
~perunent on this basIS. 

It WIUI generally suggested that the following alterations be· made to, the 
Henderson thresher-

(a) Bullock gear to be attached and worked. 

(ii) Concave to be in 3 pieces and led further round. 

(iH) Beaters to be given a guide to avoid grain breaking~ 

(t,,) Shakers to be placed in eceentriee to the ends. 

(v) Riddle to be fitted below. 

Tbe possibilities of a crude oil tractor and its greatly cheapened; haulage and 
running costs are now being tested and the possibilities of a. prime mover, of, $ill, 
order are being worked out. 

As a result of the consideration of the recommendations arrived at by the 
manufacturers' conference referred to abovl.' the line of investigation was slightly 
altered in 1930 and in 1931 a slllall 'Peasant' type thresher was brought out for 
trial by Mr. Sayer. 

This is the first attempt at mass production and carries with it the essential' 
points of cheapness and light weight. The machine weighs 141 Mds. and costs. 
£40 ; it consists of a stet'l frame of rigid construction on wbich is mounted the. 
threshing drum (18X1S) lind concavt'. The driving puiley' 61-in-X4-in. is.. 
sccurcly keyed to the drum spindle but can be changed to either side as wished. 

The threshing drum is of the open type provided with 6 rows of' steel pegs'of 
special form a1\ securely mounted on a strong spindle running on ball bearings. 
The concave is adjustnble and of cast iron with 4 rows of pegs. This is fitted 
against the drum and fastens. when set by two bolts. The machine is equipped . 
with wooden shakers and a caving riddle. It is mounted on 4 cast iron wheels 
with a front axle for turning and a pole for haulage. 

It is designpd to be driven by a small 21-3 HP. Engine, the drum being. 
rated at 1000 RPM, 

The machine was tried in 1931 at end of the season. It was driven. by a 
Fordson tractor. This power proved too high for the machine and the wood . 
fl'amc of the riddle was shaken to pieces, preventing the completion of the trial ... 
What work was done was quite good. 

It is being tested with a. bullock gear this coming season and the whole out. 
fit will make short excursions to villages to work under realistic conditions. T~~ 
bullock gear is to be arranged so that it will be possible for the. bullocks to f(read 
out the bhusa while driving the thresher. By this. means it is hoped hbat· th, 
two problems of transport and bhusa making will be dealt with satisfactorily. 

The capacity of the machine is some 4-5 maunds per hour. 

It. is intended to invite manufacturers to: see further developmen~ ~i~ y~ 
and to make any new suggestions or alterations regarding design. . 
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ANNEXURE V. 

1!;oc"tIings 01 th, Sub-Committee for examining and reporting on ti" ,el"m, 
for experimentaf work on the evolution of mach:71er!l {or H.res/ling aud 

,. cleaning wheat submitted by the Government 0/ the Punjab. 

This Sub-Committee met on the 27th January 1932 at 3 P.IL The follow-
ing members were present :-

1. Diwan Bahadur Sir T. Vijayaraghavacharya. Chairman. 

2. Mr. D. Milne. 

3. Mr. F. J. Plymen. 

4. Mr. D. R. - Sethi. 

5. Mr. Miller Brownlie, Agrit'1lItural Engineer, Punjab. 

6. Mr. Low, Deputy Director of Agriculture, Cawnpol'e. 

The Chairman after referring to the relevant paper!! rcgarding the di!!eu~Rion 
.oil. the subject during the June, 1931 meeting of the .AdViIlOI"Y Board lI.~keJ 
Mr. Milne to open the discussion. 

Mr; Milne referred to one of the suggestions put forward at the June, 11)31 
meeting of the Advisory Board-that of tackling the problem 'by offcring a re­
ward for a suitable design-and pointed out tl,e impracticability of such a course 
being- adopted. In support of his contention he instanced the case of an En­

-gineer in the Punjab who had just brought out an entirely new design of a 
Persi8Jl Wheel but had not compcted for the Sir Maynard-Ganga Ram Pril',e 
offered by the Punjab Government for such a wheel for the reason that thc models 
f()r the· new wheel had cost the designer as much as the prize WDS worth and be 
did not want to run the risk of the prize and his design also. 

The Chairman referred to lIre Reed's note (Annexure III) submitted to the 
--Advisory Board at its June, 1931 meeting wherein he had stated that the be~t 

, way of tackling the problem was by inviting the threshing machinery manufae­
turers- in India, England, and AmcrimJ. to send out desiguers to study the pro­
blems involved- with a promise either of a monopoly for a definite period or a 

- _guarantee..for the purchase of a definite nwnber of machines to thc successful 
firm. Monopolies were apt to be questioned and i~ Wll! also not possible to give 
any guarantee _ regarding the purchase of a definite number of machines in the 
absence of a definite- demand. - He, Lowever, thought tbat firms, pel'haps, were 

_·in, a better position to design a suitable machine than anybody else. 

, M,r.Lowsaid that his enquiries, from the lJlanufaeturers, while on leave in 
England; _ had elicited the fact that firms would be willing to design a Buitaple 
-machine, P!ovided the purchase of at least ten such machines was guaranteed. 

Mr. Plymen was of the opinion that it would corudderably simplify the pro­
blems involved if all the . machines possessed by the provincial Departments were 
tried·in one central ·pIace under a eompl'tent Agricultural Engineer, their defec1a 
st~died lind then designers invited to study the problems involved. 

, Mr:Sethi e;xplained the views of Mr. Henderson who had done 8 good deal 
of work in this connection. Briefly Mr. Hendersou considered that the scheme 
llIlder consideration was not the light way to go about the subject. The best 
method was by inviting firms to send out designers for studying the- problema 
~volved; the Imperial Council of Agricultural Research undertaking to pay 
their exPenses: . 



Mr. Sethi W88 of opinion that as there was. and would not he for 8 C'ollllider­
ble time to come, any demand for an expensive set of machinery the qlle~tioll of 
lOW to tackle the problem of designing did not arise and ~hou1<1 not be considered. 
<II'. Plymen agreed lI'ith Mr. Sethi's vi~w and expressed his doubts about the 
ItiJity of such expensive machinery which aimed at eliminating the bullock ex­
ept po~sibly in the irrigated tl'9~ls of wheat growing areas. llr. Sethi was of 
,pinion that R suital,le BhuMa winllowing machine hud a far better chance of Lt·­
Ilg adopted by the cultivators tllan a thrE'shirig outfit which even if small, was 
,oWld to be beyond the reach of the average cultivator in thc wheat belt. Mr. 
'Iymcn while agreeing to this suggestioll was of opinion that unless it was cheap 
.lId e(ficient it had no chance. Aud all regal'ds threshing machines thcy were 
,ount.! to be expensive and thcrefore out of th(' question us there wa<; no demand 
'or thcse. Mr. Milne agreed that a suitable winnower was the more urgent 
'equil'ement but was of opiuion that both threshing and winnowing problems 
Dust be studied toJl'cther. What was required was an expert who would tackle 
,oth pl'oblems at the same time, The Chainnan ar.ked :lir. Brownlie to state 
I'hat would be the probable eost of a suitable small threshing set. Mr. Brownlie 
eplied that it was not possible to give definite figures but he was of opinion that 
I smnll thresher produ('cd on mlls~ proouction bllsh" without the bhusa nttachment, 
he winnower, ant} the prime mover ('ould n;:,t be marketed at less than Rs. 1,000. 
In efficient winnower usilJg builock power would cost not less than Rs. 500 and 
l suitable bulloek gear to work this winnower an additional Rs. 200. Mr. Brownlie 
'urther stated that all the existing western designs of threshers and whmowers 
vere absolutely useless for Indian couditions and it "'liS essential that machinery 
.uit(·J to Indian condition~ should he dp.signed and this could. only be done by 
laving a qualified engilll~er cupablE' of tackling the problems involved. Mr, 
mine agreed with this view. 

Messrs. Plymen, Sethi and Low agrt'ed that thm'e was no demand for ·hre~h· 
ng machinery at pres('nt in India. ~Ir. Milne ,,:us of opinion that a s:lilaLIE 
l'inuul\ing machine was more urgcnt than a combined threshing outfit "hac MI'. 
3rownlie stated that given a sllit:!hle machine there would be a rea:IDllab!e deman~ 
'01' threshers in tbe Punjab. 

It was' unanimously decided that the Imperial Council of Agricultural 
R.esearcq should be requ(.sted to advertise in India, Europe and America inviting 
irms of standing to send out qualified repre.~entatives to study the subject on thE 
ipot and to state what their terms would be for producing suitable machinery 
[n the advertisement it bhould be made clear that machinery is required for local 
~onditions and must be efficient and cheap. The various Trade Commissionen 
~oncerned should be asked to bring this advertisement to the notice of firms con­
lerned and the High Commissioner for India requested to help as far as possible, 

In the meantimp it """s con~idered dJ'Sirable to request provinces as well O~ 
'usa to' furnish full details to the Imperial Council of Agricultural Research OD 

;he trials of threshing and winnowing machinery that hat.! been carried out UI 
.0 date. 

3E 
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